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PROPOSED  RULES 


DEPARTMENT  OF  LABOR 

Occupational  Safety  and  Health 
Administration 

[29  CFR  Parts  1910,  1915,  1916,  1917, 
1918,  1926  ] 

COMMERCIAL  DIVING  OPERATIONS 

Proposed  Rulemaking  and  Hearing 

Pursuant  to  sections  6(b),  6(c),  and  8 
(c)  of  the  Occupational  Safety  and 
Health  Act  of  1970  (the  Act)  (84  Stat. 
1593,  1596,  1599:  29  U.S.C.  655,  657), 
Secretary  of  Labor’s  Order  No.  8-76  (41 
FR  24059),  and  Title  29,  Code  of  Fed¬ 
eral  Regulations  (CFR)  Part  1911,  it  is 
proposed  to  amend  Subpart  T  of  Part 
1910  of  29  CFR  by  adding  a  new  per¬ 
manent  occupational  safety  and  health 
standard  for  commercial  diving  opera¬ 
tions  at  §§  1910.401-1910.441.  In  addition, 
pursuant  to  the  above  authority  and  sec¬ 
tion  41  of  the  Longshoremen’s  and  Har¬ 
bor  Workers’  Compensation  Act.  as 
amended  (44  Stat.  1444;  33  U.S.C.  941) 
and  section  107  of  the  Contract  Work 
Hours  and  Safety  Standards  Act  (83 
Stat.  96:  40  U.S.C.  333),  it  is  proposed 
to  amend  Parts  1915,  1916,  1917,  1918, 
and  1926  of  29  CFR  by  incorporating  by 
reference  the  new  standard  for  commer¬ 
cial  diving  operations  which  will  appear 
at  29  CFR  1910.401  et  seq. 

The  Act  provides,  among  other  things, 
that  the  Secretary  of  Labor : 

*  •  •  in  promulgating  standards  dealing 
with  toxic  materials  or  harmful  physical 
agents  under  this  subsection,  shall  set  the 
standard  which  most  adequately  assures,  to 
the  extent  feasible,  on  the  basis  of  the  best 
available  evidence,  that  no  employee  wilt 
suffer  material  impairment  of  health  or  func¬ 
tional  capacity  even  if  such  employee  has 
regular  exposure  to  the  hazard  dealt  with  by 
such  standard  for  the  period  of  his  working 
life. 

•  *  •  *  * 

In  addition  to  the  attainment  of  the  high¬ 
est  degree  of  health  and  safety  protection 
for  the  employee,  other  considerations  shall 
be  the  latest  available  scientific  data  in  the 
field,  the  feasibility  of  the  standards,  and 
experience  gained  under  this  and  other 
health  and  safety  laws.  (Section  6(b)  (5)  of 
the  Act.  29  U.S.C.  655) 

'This  standard  would  apply  to  all  com¬ 
mercial  diving  and  related  operations 
conducted  in  connection  with  all  types  of 
work  and  employments,  including  gen¬ 
eral  industry,  construction,  ship  repair¬ 
ing,  shipbuilding,  ship  breaking,  and 
longshoring,  except  for  certain  specified 
exceptions  which  are  set  forth  below. 
The  proposed  standard  includes  require¬ 
ments  pertaining  to  the  following  sub¬ 
jects;  personnel  and  medical  qualifica¬ 
tions,  general  and  specific  operations 
procedures,  decompression  table  assess¬ 
ment,  imderwater  work  operations,  div¬ 
ing  equipment  and  systems,  and  record¬ 
keeping  and  reporting. 

The  Occupational  Safety  and  Health 
Administration  (OSHA)  requests  the 
submission  of  written  comments,  data, 
and  arguments  from  interested  persons 
on  all  the  issues  raised  by  this  proposal 
In  addition,  pursuant  to  section  6(b)  (3) 
of  the  Act,  there  will  be  an  informal  rule- 


making  hearing  to  provide  fm’ther  op¬ 
portunity  for  the  submission  of  evidence 
and  discussion  of  the  issues.  The  hearing 
will  begin  on  December  16,  at  the  time 
and  place  specified  below. 

At  the  rulemaking  hearing,  the  entire 
proposed  standard,  including  its  scope 
and  applicability,  will  be  an  appropriate 
issue  for  consideration.  OSHA  intends  to 
present  a  number  of  expert  witnesses  to 
present  evidence  and  to  discuss  major 
concepts  incorporated  in  the  proposal:  it 
also  invites  public  testimony  and  evi¬ 
dence  relating  to  any  of  the  issues  raised 
by  or  related  to  the  proposal.  In  addition, 
the  issues  of  technological  and  economic 
feasibility,  as  well  as  any  potential  in¬ 
flationary  impact,  of  the  proposal  are 
appropriate  for  the  presentation  of  testi¬ 
mony  and  ‘evidence.  After  the  hearing, 
OSHA  will  issue  a  final  standard  based 
on  the  full  record  developed  in  this  and 
related  proceedings.  Details  concerning 
public  participation  in  this  rulemaking 
proceeding  are  provided  below. 

I.  Procedural  History 

A.  Emergency  Temporary  Standard. 
On  June  15, 1976,  the  Assistant  Secretary 
of  Labor  for  Occupational  Safety  and 
Health  issued  an  Emergency  Temporary 
Standard  (ETS)  for  Diving  Operations 
(41  FR  24272)  as  Subpart  T  of  29  CFR 
Part  1910,  §§  1910.401  et  seq.  It  was  is¬ 
sued  pursuant  to  sections  6(c)  and  8(c) 
of  the  Act,  Secretary  of  Labor’s  Order 
No.  8-76,  and  29  CFR  Part  1911. 

The  background  and  reasons  support¬ 
ing  issuance  of  the  ETS  and  discussing 
its  provisions  were  set  forth  in  41  FR 
24272-24285,  and  are  incorporated  here¬ 
in  where  appropriate.  On  August  8,  1975, 
a  petition  by  the  United  Brotherhood  of 
Carpenters  and  Joiners  of  America,  AFL- 
CIO,  was  presented  to  the  Secretary  stat¬ 
ing  its  belief  that  a  situation  of  grave 
danger  existed  within  the  diving  indus¬ 
try  and  urging  that  an  ETS  be  issued 
with  respect  to  diving  operations  to  pro¬ 
tect  exposed  employees.  An  informal 
fact-finding  hearing  was  convened  by 
OSHA  in  Washington,  D.C.,  Novem¬ 
ber  11-14,  1975.  In  conjunction  with 
OSHA’s  evaluation  of  the  data  gathered 
during  such  hearings,  a  Federal  inter¬ 
agency  task  force  was  assembled  to  pro¬ 
vide  technical  support  to  OSHA  with  re¬ 
spect  to  a  possible  operational  safety  and 
healtli  standard  for  commercial  diving 
operations.  Supplementing  this  effort, 
OSHA  consulted  with  several  independ¬ 
ent  diving  experts  on  a  number  of  sub¬ 
jects  pertinent  to  the  regulatory  effort. 
Based  on  the  evidence  gathered,  the  As¬ 
sistant  Secretary  determined,  in  accord¬ 
ance  with  section  6(c)  of  the  Act,  that 
divers  were  being  subjected  to  grave  dan¬ 
gers  from  toxic  substances  and  harmful 
physical  agents,  as  well  as  from  new  haz¬ 
ards,  and  that  an  ETS  was  necessary  to 
protect  the  exposed  employees  from  such 
danger.  In  particular,  the  Assistant  Sec¬ 
retary  found  that  commercial  diving  was 
an  inherently  dangerous  occupation; 
that  there  was  an  almost  complete  ab¬ 
sence  of  mandatory  regulations  to  pro¬ 
tect  employees  from  the  hazardous  work¬ 


ing  conditions;  that  luisafe  work  prac¬ 
tices  existed  witiiin  the  industry;  and 
that  divers  were  being  exposed  to  in¬ 
creased  safety  and  health  risks  as  a  re¬ 
sult  of  recent  and  anticipated  diving 
activity  at  deeper  depths. 

The  ETS  was  to  have  been  effective  on 
July  15, 1976.  However,  on  August  11,  the 
U.S.  Court  of  Appeals  for  the  Fifth  Cir¬ 
cuit  issued  an  indefinite  stay  of  the  ETS 
pending  a  final  d^ision  on  its  validity, 
"Taylor  Diving  and  Salvage  Co.,  Inc.  et 
al.  V.  U.S.  Department  of  Labor."  Civil 
Action  No.  76-2886  (CA  5,  1976).  As  of 
the  date  of  this  publication,  the  Court 
has  not  yet  ruled  on  the  merits  of  the 
ETS.  Pursuant  to  the  court  order,  the 
ETS  has  not  been  enforced  by  OSHA. 
For  the  reasons  fully  stated  in  a  notice 
published  this  date  (41  FR  48969),  the 
ETS  is  being  withdrawn. 

B.  Development  of  the  Proposed  Per¬ 
manent  Standard.  To  develop  the  pro¬ 
posal  for  a  permanent  standard,  the 
Federal  interagency  task  force  was  re¬ 
assembled  wiOi  ^presentation  from 
OSHA,  the  U.S.  Coast  Guard,  the  U.S. 
Navy,  the  National  Institute  for  Occu- 
paticmal  Safety  and  Health  (NIOSH)  of 
the  Department  of  Health,  Education 
and  Welfare,  the  National  Oceanic  and 
Atmospheric  Administration  (NOAA)  of 
the  D^jartment  of  Commerce,  and  the 
Smithsonian  Institution.  Individuals 
were  assigned  to  the  task  force  by  their 
respective  agencies  for  the  purpose  of 
providing  technical  and  scientific  sup¬ 
port;  as  such,  their  participation  was 
not  intended  to  represent  agency  en¬ 
dorsements  of  the  OSHA  proposal. 

In  formulating  ttiis  proposed  perma¬ 
nent  standard,  OSHA  has  reevaluated 
the  substantive  provisions  of  the  ETS  in 
light  of  all  the  information  relied  on  and 
referred  to  in  the  ETS  and  additional 
information  made  available  to  the 
agency  since  publication  of  the  ETS.  In 
addition  to  public  comments  which  have 
been  received  on  the  ETTS  and  recom- 
mendatiims  from  experts,  other  sources 
of  information  have  included  the  final 
draft  of  a  proposed  standard  and  sup¬ 
porting  technical  narrative  of  the 
NIOSH-Undersea  Medical  Society-Tar- 
rytown  Labs,  Ltd.  project  on  “Recom¬ 
mended  Medical  and  Operating  Stand¬ 
ards  For  Divers”  (August,  1976),  and  the 
July  and  September  1976  “ballot”  drafts 
of  a  proposed  voluntary  standard  being 
developed  by  the  American  National 
Standards  Institute’s  Z-135  Committee 
on  Safety  in  Cwnmercial  and  Industrial 
Diving  Operations. 

Inasmuch  as  many  diving  operations 
are  closely  associated  with,  or  related  to, 
construction  activities,  OSHA  deemed  it 
appropriate  to  seek  the  advice  and  rec¬ 
ommendations  of  the  Advisory  Com¬ 
mittee  on  Construction  Safety  and 
Health  established  under  the  Construc¬ 
tion  Safety  Act  (the  Advisory  Commit¬ 
tee)  prior  to  OSHA’s  formulation  of  a 
proposal.  This  step  was  taken  pursuant 
to  29  CFR  1911.10  and  29  CFR  1912.3. 

In  August  1976,  the  Advisory  Commit¬ 
tee  met  formally  to  discuss  materials  and 
information  rdaUng  to  the  occupational 
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safety  and  health  aspects  of  commercial 
diving  opei'ations.  On  August  9  and  10, 
OSHA  presented  to  the  Advisory  Com¬ 
mittee,  in  addition  to  the  provisions  of 
the  ETS  and  background  material,  the 
major  concepts  contemplated  for  inclu¬ 
sion  in  the  new  proposal.  On  August  26 
and  27,  the  Committee  considered  -an 
OSHA  draft  proposal  which  was  pre¬ 
pared  for  the  Advisory  Committee  and 
made  available  to  the  public  in  advance. 
During  the  Committee’s  deliberations,  a 
significant  number  of  oral  and  written 
comments  were  presented  by  persons  re¬ 
presenting  various  sectors  of  the  diving 
community.  In  the  course  of  its  meeting, 
the  Committee  publicly  presented  its 
recommendations  to  OSHA.  OSHA  has 
considered  all  the  recommendations  of 
the  Advisory  Committee,  as  well  as  the 
entire  record  before  the  Committee. 
Many  of  its  recommendations  have  been 
incorporated  into  the  proposal.  How¬ 
ever,  based  on  evaluation  of  the  overall 
evidence,  OSHA  was  unable  to  accept 
certain  of  the  Advisory  Committee’s  rec¬ 
ommendations.  The  reasons  for  the 
agency’s  disposition  of  the  Committee’s 
major  recommendations  have  been  in¬ 
cluded  in  the  substantive  explanation  of 
this  proposal. 

Pursuant  to  the  interagency  Memoran¬ 
dum  of  Understanding  dated  June  9, 1976 
(41  FR  24291,  June  15,  1976),  the  United 
States  Coast  Guard  intends  to  publish  a 
notice  of  proposed  rulemaking  which  will 
be  substantively  in  agre«nent  with  this 
proposal.  'The  public  hearing  indicated 
herein  will  be  held  jointly  with  the  United 
States  Coast  Guard. 

II.  Nature  of  the  Diving  Industry 

A  March  1975  analysis,  based  on  data 
compiled  through  January  1973,  made  by 
NO  A  A  indicated  that  there  were  ap¬ 
proximately  2,300  commercial  divers  in 
the  United  States  at  that  time.  Today, 
this  number  has  probably  increased. 
Commercial  divers  perform  a  variety  of 
underwater  tasks  and  may  be  engaged  in 
diving  in  any  of  the  country’s  cosustal  wa¬ 
ters,  the  Outer  Continental  Shelf, 
throughout  the  Great  Lakes  region,  or 
in  any  of  the  nation’s  rivers  and  inland 
lakes. 

’The  structure  of  the  commercial  diving 
industry  is  such  that  basically  90 
percent  of  all  offshore  operations  are  con¬ 
ducted  by  some  23  contractors  who  em¬ 
ploy  over  half  of  the  coimtry’s  commer¬ 
cial  divers.  In  addition,  there  are  ap¬ 
proximately  400  small  and  medium  size 
diving  companies,  whose  work  is  prin¬ 
cipally  confined  to  relatively  shallow 
watei-s  in  harbors  and  inland  waterways. 
In  much  of  the  diving  industry  the  work 
is  seasonal.  All  diving  contractors,  but 
esp>ecially  the  smaller  ones,  depend  on 
part-time  divers  to  fill  temporary  man¬ 
power  needs. 

Prior  to  about  1960  almost  all  com¬ 
mercial  diving  in  the  United  States  was 
located  in  harbors  and  inland  waterways, 
and  consisted  mainly  of  construction,  re¬ 
pair  and  salvage  work.  Howevpr,  with 
the  past  decade  and  a  half,  in  conjtmc- 
tion  with  the  national  quest  for  greater 
energy  and  mineral  resources,  new  areas. 


primarily  those  located  in  coastal  waters 
and  further  offshore  areas,  have  been 
opened  for  exploration  and  (ievelopment. 
Recent  international  political  and  eco¬ 
nomic  developments  have  caused  this 
trend  to  accelerate.  This  in  turn  has 
created  a  greater  demand  for  the  serv¬ 
ices  of  divers,  who  are  utilized  in  each 
of  the  three  phases  of  the  offshore  oil 
industry:  exploration,  construction,  and 
production. 

According  to  the  U.S.  Department  of 
Interior’s  Bureau  of  Land  Management, 
there  are  currently  over  2.000  oil  and  gas 
producing  facilities  in  the  Gulf  of  Mexico 
and  five  off  California’s  Santa  Barbara 
channel.  The  NOAA  study  estimated  the 
diver  population  in  the  Gulf  of  Mexico  to 
be  905  full-time  and  450  part-time 
divers.  Several  states,  namely  Alaska, 
California,  Texas  and  Louisiana,  have 
recently  expanded  their  offshore  leasing 
activities.  In  addition,  the  Federal  gov¬ 
ernment  has  initiated  a  program  of  leas¬ 
ing  new  sections  of  the  Outer  Con¬ 
tinental  Shelf.  Major  sales  have  been 
made  within  the  past  year  off  the  Cali¬ 
fornia  Coast,  the  mid-Atlantic  Coast,  in 
the  Gulf  of  Alaska,  and  in  the  Gulf  of 
Mexico.  The  leasing  schedule  calls  for 
six  such  sales  a  year  through  1978.  The 
Department  of  Interior  anticipates  that, 
as  a  result  of  this  activity,  approximately 
400  new  platforms  and  as  many  as  70 
new  underwater  pipelines  will  be  con¬ 
structed  in  the  foreseeable  future. 

While  the  majority  of  inland  and 
harbor  diving  occurs  at  depths  less  than 
100  FSW,  the  offshore  diver  works  at 
depths  exceeding  300  FSW,  and  occa¬ 
sionally  to  500-600  FSW.  Technology  is 
suflaciently  advanced  to  enable  diving  to 
depths  approaching  and  sometimes  ex¬ 
ceeding  1,000  FSW.  Based  on  the  current 
leasing  schedule,  working  dives  to  these 
deeper  depths  can  be  anticipated. 

III.  The  Diver’s  Work  Environment 

Divers  ate  called  upon  to  use  their 
skills  in  activities  such  as  construction, 
repair,  salvage,  inspection,  and  rescue 
operations. 

Commercial  diving  involves  exposure 
to  a  high  degree  of  risk.  The  diver’s  work 
environment  is  inherently  hostile,  con¬ 
taining  a  multiplicity  of  hazards.  Many 
divers  are  subjected  to  the  dangers  com¬ 
monly  associated  with  construction 
work,  such  as  welding  operations  and  the 
manipulation  of  heavy  objects.  In  addi¬ 
tion,  they  must  often  work  in  isolation 
for  long  periods  of  time  and  are  exposed 
to  a  variety  of  decompression-related 
illnesses  and  injuries. 

To  perform  their  tasks,  divers  must 
rely  completely  on  external  life-support 
systems  while  working  under  severe  per¬ 
formance  limitations.  ’These  limitations 
include  diminished  sensory  and  per¬ 
ceptual  capabilities,  interference  with 
cognitive  processes  and  psychomotor 
skills,  and  reduced  physical  working 
capacity.  Factors  such  as  environmental, 
psychological,  and  ^or  physiological 
stress,  inadequate  or  poorly  designed 
tools  and  inadequate  training  further 
impede  the  diver’s  efforts.  To  work  suc¬ 
cessfully,  the  diver  must  adapt  to  his 
environment,  be  familiar  with  his  equip¬ 


ment,  and  learn  to  select  work  strategies 
appropriate  to  the  task. 

In  diving,  several  techniques  and 
modes  are  utilized.  These  include  self- 
contained  (SCUBA) ,  surface-supplied 
(air  or  mixed-gas),  bell,  and  saturation 
diving.  Their  appropriateness  for  any 
particular  situation  depends  on  a  num¬ 
ber  of  factors,  including  depth,  time, 
nature  of  the  operation  to  be  performed, 
and  the  experience  and  technical 
capabilities  of  the  persons  involved.  Each 
has  its  unique  operational  advantages 
and  poses  its  special  hazards.  • 

SCUBA  diving,  where  the  diver  car¬ 
ries  his  own  breathing  gas  supply,  is  used 
primarily  for  inspection  and  search 
activities.  Diver  inwater  mobility  and 
ease  of  operation  are  its  principal  assets. 
The  breathing  resistance  of  the  diver  s 
equipment,  his  difficulty  in  physically 
orienting  himself  to  the  work  site,  the 
limited  breathing  gas  supply,  and  the 
absence  of  voice  communications  witli 
the  surface  limit  the  usefulness  of 
SCUBA  in  commercial  activities. 

Surface-supplied  diving,  using  either 
helmet  or  mask,  is  more  common 
throughout  the  diving  industry.  This 
method  involves  supplying  the  working 
diver  with  his  breathing  mixture,  whe¬ 
ther^  air  or  mixed  gas,  through  a  hose 
from  a  source  located  on  the  working 
platform.  This  method  of  supplying  the 
diver  with  life  support  allows  some  moni¬ 
toring  of  his  activities  because  he  is  teth¬ 
ered  to  the  surface.  The  major  safety 
limitation  of  this  mode  is  the  duration  of 
inw'ater  exposure.  While  the  diver  is 
working  in  the  water,  he  is  continuously 
subjected  to  temperatures,  currents  and 
other  adverse  factors  of  his  working  en¬ 
vironment.  In  addition,  if  decompression 
is  carried  out  in  the  water,  these  factors 
are  intensified,  making  a  protracted  in¬ 
water  stay  debilitating. 

When  a  dive  is  particularly  deep  or 
lengthy,  the  inherent  hazards  discussed 
above  are  exacerbated,  and  bell  diving 
becomes  appropriate.  A  diving  bell  is  a 
device  which  allows  the  diver  to  be 
transported  to  and  from  the  underwater 
worksite  in  an  enclosed  dry  compart¬ 
ment.  It  may  have  an  open  bottom,  or 
it  may  be  closed.  With  a  bell,  the  diver 
has  a  shorter  umbilical  or  life  support 
bundle,  is  always  close  to  a  place  of 
refuge,  and  can  be  decompressed  in  the 
relative  safety  of  an  enclosed  environ¬ 
ment.  In  the  event  of  difficulty,  the  dive 
can  readily  be  aborted  with  little  jeo¬ 
pardy  to  the  diver. 

Mixed-gas  diving  is  carried  out  with 
mixtures  of  oxygen  and  gases  such  as 
helium  and/or  nitrogen.  Mixed  gas  re¬ 
places  air  as  the  breathing  mixture  when 
the  partial  pressures  of  oxygen  or  nitro¬ 
gen  in  the  compressed  air  become  toxic 
or  narcotic.  Consequently,  mixed  gas  is 
used  during  longer  and/or  deeper  dives. 
Mixed  gas  is  used  in  conjimction  with 
surface-supplied  bell  and  saturation  div¬ 
ing. 

Mixed-gas  diving  may  be  of  short  dura¬ 
tion,  medium  duration,  or  be  used  in 
saturation.  Short  duration  mixed-gas 
dives  are  used  for  minor  repair,  inspec¬ 
tion,  and  other  diving  support  tasks. 
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Working  time  is  usually  15  to  30  min¬ 
utes.  lliis  type  of  diving  is  characterized 
by  relatively  short  decompression  times. 
Medium  diuation  diving  includes  dives 
which  generally  last  up  to  one  hour  or 
more  and  may  involve  longer  decompres¬ 
sion  times,  depending  on  depths.  Satura¬ 
tion  diving  is  used  in  situations  where  the 
diver  will  be  exposed  to  hyperbaric  pres¬ 
sure  for  long  periods.  For  diving  depths 
exceeding  400  PSW  with  working  times 
over  two  hours,  saturation  diving  is 
commonly  used.  In  saturation  diving, 
body  tissues  become  saturated  with  as 
much  inert  gas  as  they  can  absorb  at 
ambient  pressure.  The  advantage  of 
saturation  is  that  once  the  body  tissues 
become  saturated  with  inert  gas  at  any 
given  depth,  no  additional  decompression 
time  is  needed  r^ardless  of  the  length 
of  time  the  diver  stays  at  that  ambient 
pressure.  However,  the  saturation  mode 
usually  involves  very  long  periods  of  de¬ 
compression  and  isolation  for  the  divers 
involved.  This  can  be  both  psychologi¬ 
cally  and  physiologically  wearing.  The 
chronic  effects,  if  any,  of  long-term  ex¬ 
posure  have  yet  to  be  fully  evaluated. 
Saturation  diving  is  always  conducted  in 
conjunction  with  a  closed  bell  or  deep 
diving  system. 

Whatever  the  diving  technique  or  mode 
used,  the  ability  of  diving  and  support 
personnel  to  act  effectively  and  safely 
together  is  dependent  upon  their  level  of 
competence.  Improper  actions  on  the 
part  of  the  diver  or  support  personnel  can 
quickly  lead  to  dangerous  situations ;  not 
knowing  what  to  do  in  an  emergency  can 
be  fatal.  In  addition  to  being  qualified 
to  perform  their  task  safely,  divers  and 
others  who  may  be  exposed  to  hyperbaric 
(or  high  pressure)  conditions  must  be 
physically  fit.  It  is  essential,  therefore, 
that  a  high  level  of  training,  work  skill, 
physical  fitness,  and  supervision  be  main¬ 
tained  for  each  diver  and  diving  opera¬ 
tion. 

In  addition  to  personnel  qualifications 
and  medical  fitness,  a  dive  crew  must 
follow  sound  operating  procedures  to  pro¬ 
mote  the  diving  operations’  safety  and 
eflaciency.  Although  the  exact  conditions 
to  be  met  cannot  always  be  determined 
until  the  operation  begins,  advance  plan¬ 
ning  is  essential  to  the  proper  selection  of 
techniques  and  equipment  which  will 
achieve  maximum  safety  imder  antici¬ 
pated  conditions.  However,  no  single  set 
of  procedures  can  anticipate  all  operating 
situations.  Sound  judgment,  the  ability  to 
recognize  present  or  developing  hazards, 
and  maximum  attention  to  p>ersonnel 
safety  are  fundamental  to  safe  diving 
operations. 

Effective  planning  requires  a  thorough 
evaluation  of  what  the  diver  must  do  to 
complete  the  job.  If  operations  lack  ap¬ 
propriate  tools  or  materials  for  a  given 
task,  improvisation  of  equipment  or  rig¬ 
ging  is  inevitable.  Improper  task  evalua¬ 
tion  may  also  require  an  extension  of 
bottom  time,  forcing  unplanned  or 
lengthened  decompression  time.  Such 
poor  planning  increases  the  danger  of  the 
operation  to  the  diver. 

Environmental  conditions  often  affect 
the  choice  of  diving  procedure  and  fre¬ 


quently  determine  whether  diving  can  be 
carried  out  safely.  Sea  state,  sea  and 
air  temperatures,  weather  conditions,  im- 
derwater  visibility  and  currents,  and  the 
nature  of  the  bottom  all  have  significant 
influence  on  diving  safety  and  need  to  be 
evaluated  prior  to  and  throughout  any 
diving  oi>eration. 

Pr(per  planning  for  emergencies  and 
development  of  appropriate  contingency 
plans  are  essential  to  the  safety  of  all 
diving  activities.  I^iecific  written  instruc¬ 
tions  covering  anticipated  emergency 
situations  must  always  be  made  available 
to  all  affected  members  of  the  diving 
team.  In  an  emergency  many  forms  of 
outside  aid  may  be  required.  Careful  con¬ 
sideration  must  be  given  to  these  factors 
before  any  op>eration  is  undertaken,  so 
that  such  aid  may  be  obtained  as  quickly 
as  possible  when  needed.  Moreover,  the 
remoteness  of  many  dive  sites  places  a 
premium  on  effective  on-site  first  aid  and 
medical  treatment  In  emergencies. 

For  reasons  of  safety,  other  precau¬ 
tions  must  be  routinely  incorporated  into 
the  diving  op>eration.  Examples  of  such 
precautions  are  maintaining  the  diver’s 
body  temperature,  having  sufiBcient 
breathing  gas  reserves  in  case  of  failure 
or  depletion  of  the  primary  source  of 
supply,  and  providing  a  standby  diver  to 
aid  the  working  diver  promptly  when 
inwater  assistance  is  necessary. 

Similarly,  whenever  diving  outside  the 
no-decompression  time-depth  limits  is 
planned,  appropriate  decompression 
tables  designed  to  return  the  diver  to  the 
surface  safely  must  be  followed.  In  the 
event  that  decompression  sickness  does 
develop,  means  to  recompress  the  diver 
to  eliminate  his  sjrmptoms  must  be 
available. 

The  availability  of  written  manuals, 
dive  plans,  and  predive  instructions  prior 
to  an  op)eration  must  be  basic,  to  all  div¬ 
ing  operations.  The  contribution  of  writ¬ 
ten  instructions  and  effective  communi¬ 
cations  to  safety  is  not  limited  to  emer¬ 
gency  or  contingency  situations.  Many 
typ>es  of  communications  are  vital  to  safe 
diving.  Whether  used  to  warn  other  ves¬ 
sels  in  the  area  of  the  dive  operation,  to 
summon  emergency  aid,  or  to  coordinate 
oi>erations  between  the  diver  and  the 
surface,  reliable  two-way  communication 
is  essential. 

’The  type  and  quantity  of  equipment 
used  is  also  critical  to  the  conduct  of  a 
safe  op>eration.  All  equipment  must  al¬ 
ways  be  in  propier  operating  condition 
and  thoroughly  tested  prior  to  the  diving 
operation.  The  safety  implications  of 
equipment  failure  or  misuse  for  the  diver 
and  possibly  the  surface  crew  are  so  cri¬ 
tical  that  the  greatest  attentipn  must  be 
given  to  equipment  condition  and  suit- 
abilty. 

In  addition  to  familiarity  with  his  per¬ 
sonal  equipment,  the  diver  must  also  be 
competent  in  the  use  of  the  tools  neces¬ 
sary  to  perform  his  tasks.  Such  famil¬ 
iarity  requires  training  and  practice  to 
develop  and  maintain  the  required  pro¬ 
ficiency.  This  is  especially  true  because 
many  of  the  work  tasks  performed  by 
divers,  such  as  burning,  welding,  and 


using  explosives,  are  themselves  very 
hazardous. 

The  quantity  and  quality  of  a  diver’s 
breathing  gas  are  also  fundamental  to 
the  diver’s  safety.  The  quality  of  com¬ 
pressed  air  or  mixed  gas  must  always  be 
considered.  Oil,  carbon  monoxide  and 
carbon  dioxide  can  pose  significant  con¬ 
tamination  hazards.  Compressors  must 
be  well  maintained  and  draw  their  air 
from  exhaust-free  locations.  Similarly, 
all  breathing  eras  hoses  must  be  oxygen 
cleaned  to  purge  them  of  contaminants 
which  could  otherwise  react  with  oxygen 
imder  pressure.  Hoses  are  a  diver’s  life¬ 
line,  and,  as  such,  their  integrity  must 
be  protected  to  assure  safety.  All  hoses 
comprising  the  diver’s  life  support  bundle 
which  are  exposed  to  potential  damage 
as  a  result  of  falling  objects,  abuse,  or 
heavy  traffic  must  therefore  be  protected. 

rv.  Physiological  Hazards 

Divers  are  particularly,  and  in  some 
cases  uniquely,  exposed  to  certain  kinds 
of  physiological  hazards.  On  any  dive, 
the  diver  must  adapt  to  such  potentially 
harmful  physical  agents  as  pressure, 
breathing  mixture,  water,  and  possibly  to 
temperature  extremes.  One  pervasive 
variable  is  the  element  of  depth.  In¬ 
creased  depth  means  an  increase  in  the 
pressure  exerted  on  the  diver’s  body,  ap¬ 
proximately  1  atmosphere  (14.7  pounds 
per  square  inch)  for  every  33  feet  of 
depth.  While  every  increase  in  pressure 
does  not  necessarily  create  a  proportion¬ 
ately  greater  physiological  risk,  many 
medical  hazards  are  inherently  pressure- 
related. 

In  a  hyperbaric  environment,  the  in¬ 
creased  gas  pressure  of  the  breathing 
mixture  forces  more  gas  to  be  dissolved 
in  the  body  than  occurs  at  atmospheric 
pressure.  Subsequent  ascent  to  a  lesser 
environmental  pressure  causes  this  ab¬ 
sorbed  gas  to  come  out  of  solution  in  the 
form  of  bubbles,  which  can  produce  de¬ 
compression  sickness  and  other  diving- 
related  disorders  either  directly  or  indi¬ 
rectly.  This  condition  can  be  prevented 
or  at  least  minimized  by  controlling  the 
ascent  rate  of  the  diver. 

The  term  decompression  sickness  is 
applied  to  adverse  symptoms  which  oc¬ 
cur  as  the  result  of  a  reduction  in  am¬ 
bient  pressure.  ’The  symptoms  may  vary 
from  mild  local  pain  or  itching  of  the 
skin  to  neurol<^cal  effects  or  collapse 
with  imconsciousness.  Decompression 
sickness  usually  causes  symptoms  shortly 
after  a  dive  or  other  pressure  exijosure, 
or  before  reaching  the  surface  from 
deeper  dives. 

liie  major  categories  of  decompres¬ 
sion  sickness  are:  (1)  “Pain-only”  or 
“bends”  (limb  bends  and  cutaneous  or 
skin  manifestations) ;  (2)  audio-vestibu¬ 
lar  disorders;  and  (3)  central  nervous 
system  (C7NS)  involvement,  chokes, 
shock  or  unconsciousness.  Bends  affect 
joints,  and  are  characterized  by  a  deep, 
steady  pain  which  is  not  relieved  by 
movement  or  changing  the  position  of 
the  limb. 

Decompression  sickness  which  causes 
permanent  or  residual  damage  to  the 
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central  nervous  system  or  to  the  audio- 
vestibular  system  is  particularly  serious. 
IDecompressltm  sickness  involving  the 
audio-vestibular  system  may  be  mani¬ 
fested  as  partial  or  total  hearing  loss,  a 
I'inglng  of  the  ears,  or  a  sudden  severe 
dizsdness  and  nausea.  This  type  of  de¬ 
compression  sickness  occurs  more  often 
during  decompression  from  very  deep 
dives.  Among  the  symptoms  indicating 
CNS  involvement  are  numbness,  weak¬ 
ness,  abdominal  pain,  unconsciousness, 
shock,  visual  disturbances,  nausea  and 
vomiting,  speech  difiBculty,  and  dizziness. 

Ultrasonic  monitoring  has  shown  that 
some  bubbles  always  exist  during  decom¬ 
pression,  even  in  the  absence  of  overt 
symptoms  of  decompression  sickness. 
These  bubbles  have  been  identified  as 
causing  damage  to  the  linings  of  the 
blood  vessels  and  other  changes  in  the 
blood  itself,  and  are  also  the  cause  of 
long-term  subtle  physiological  effects  on 
various  organs  of  the  body. 

As  a  result  of  exposure  to  a  hyperbaric 
environment,  divers  as  a  class  are  also 
subjected  to  increased  risk  of  skeletal 
danmge.  ITiis  damage,  generally  known 
as  dysbaric  osteonecrosis,  is  the  result  of 
gas  absorption  into  and  release  from  tis¬ 
sue  which,  in  varying  degrees,  cause 
death  of  the  bone  and/or  marrow.  In  Its 
earliest  stages,  dysbaric  osteonecrosis 
appears  as  a  lesion  of  a  long  bone.  If  a 
serious  lesion  is  situated  near  a  joint, 
structural  failure  which  results  in  pain 
and  limitation  of  movement  may  occur. 
This  condition  may  be  followed  by  the 
development  of  degenerative  arthritis. 
While  the  use  of  carefully  tested  decom¬ 
pression  tables  will  not  eliminate  skeletal 
damage  entirely,  the  use  of  such  tables 
may  reduce  the  incidence  of  dysbaric 
osteonecrosis. 

Other  decompression-related  medical 
problems  can  occiu:  as  a  result  of  the  re¬ 
duction  of  ambient  pressure.  The  most 
prominent  of  these  is  gas  embolism, 
usually  caused  by  over-expansion  of  the 
lung,  caused  by  a  diver’s  holding  his 
breath  while  ascending.  Gas  forced  into 
the  bloodstream  continues  to  expand  as 
the  ascent  continues ;  gas  bubUes  which 
.become  too  large  to  pass  through  the 
blood  vessels  cause  an  obstruction  or 
emoblus  which  blocks  tlie  proper  flow  of 
blood.  The  bubble  or  embolus  of  air  or  gas 
thus  forced  into  the  bloodstream  may  be 
carried  directly  to  the  brain,  arteries,  or 
spinal  cord.  Such  gas  may  also  flow  under 
the  skin  and  collect  around  the  heart  or 
in  the  chest,  causing  collapse  of  a  Ivmg. 
Embolism  causes  such  serious  symptoms 
as  weakness,  disorientation,  visual  and 
hearing  disturbances,  dizziness,  nausea, 
shock  and/or  unconsciousness;  it  is  fatal 
unless  recompression  is  accomplished 
immediately. 

Different  problems  may  arise  as  a  diver 
descends  in  the  water  if  the  pressing  in 
the  natural  air  passages  of  the  body  can¬ 
not  be  equalized  due  to  blockage  of  air 
in  the  passages.  This  condition  is  knovm 
as  barotrauma  (“squeeze”) .  If  the  pres¬ 
sure  imbalance  Is  great  enough,  ruptiued 
blood  vessels  or  harmful  tissue  damage 
can  result.  This  form  of  barotrauma  most 


commonly  affects  the  middle  ear,  but  may 
also  occur  in  ttie  external  ear,  teeth, 
lungs,  intestines,  face,  or  whole  body. 
With  the  increase  in  repetitive  and 
deeper  exposures,  such  as  those  in  satu¬ 
ration  diving,  and  the  reliance  on  mixed 
gas  as  a  breathing  mixture,  instances  of 
ear  sqiieeze  involving  auditory  and 
vestibular  dysfimction  have  become  more 
common.  Divers  cannot  safely  perform 
s(H>histicated  underwater  operations  if 
their  auditory-communication  and  ves¬ 
tibular-orientation  systems  are  mal¬ 
functioning. 

A  further  compression-related  physio¬ 
logical  hazard  Is  the  High  Pressure 
Nervous  Syndrome.  This  Is  a  neurological 
condition  caused  by  an  excessive  com¬ 
pression  rate  while  descending  to  great 
depths.  It  is  manifested  as  changes  in 
the  brain’s  electrical  activity,  causing 
tremors,  fatigue,  nausea,  and  dizziness. 
Its  (NQset  makes  effective  work  at  these 
depths  difficult,  with  concomitant  risk  to 
the  diver. 

In  addition  to  the  hazards  caused,  di¬ 
rectly  or  indirectly,  by  the  increased 
pressing  to  which  divers  are  exposed, 
they  are  also  subjected  to  a  number  of 
hazards  associated  with  their  breathing 
mixtures.  The  diver’s  life  depends  upon 
the  quantity  and  quality  of  his  breath¬ 
ing  mixture.  Certain  physcial  risks  are 
posed  to  divers  by  the  mere  fact  that  they 
breathe  compressed  mixtures,  whether 
air  or  a  mixture  of  gases  (usually  oxy¬ 
gen-helium,  or  oxygen-nitrogen-helium) , 
and  they  must  rely  upon  special  equip¬ 
ment  (compressors,  gas  cylinders,  hel¬ 
mets  or  masks,  and  hoses) .  Any  deviation 
from  prescribed  procedures,  particularly 
in  very  deep  diving,  where  the  margin  of 
error  is  very  narrow,  can  result  in  a  niun- 
ber  of  respiratory  problems.  Because  of 
the  particular  nature  of  the  imderwater 
environment,  any  such  problem  is  poten¬ 
tially  very  serious. 

Among  the  potential  dangers  relating 
to  breathing  mixtures  under  hyperbaric 
conditions  are  oxygen  deficiency,  oxygen 
poisoning,  nitrogen  narcosis,  and  hydro¬ 
carbon  contamination.  Oxygen  deficiency 
results  in  insufficient  oxygen  reaching 
the  cells  for  normal  metabolism.  It  may 
occur  as  hypoxia,  or  too  little  oxygen 
reaching  the  cells  due  to  loss  or  inade¬ 
quacy  of  the  air  supply;  h3rpercapnla,  or 
carbon  dioxide  poisoning  resulting  from 
inadequate  ventilation;  or  carbon  mon¬ 
oxide  poisoning,  which  may  be  caused  by 
induction  of  exhaust  fumes  into  the 
breathing  mixtiire.  Depending  on  the 
severity  of  the  condition,  symptoms  of 
oxygen  deficiency  include  drowsiness, 
confusion,  lack  of  fine  muscle  control, 
discomfort,  rapid  breathing,  and  uncon¬ 
sciousness. 

An  excess  of  oxygen  as  well  as  its  lack 
can  be  a  problem  for  the  diver.  Oxygen 
must  be  in  all  breathing  mixtures,  but 
oxygen  in  excess  of  that  encoimtered  at 
normal  atmospheric  conditions  may  be 
toxic  to  the  body,  depending  on  its  con¬ 
centration  and  the  length  of  exposure. 
Prescribed  depth,  bottom  time,  and 
maximum  oxygen  partial  pressure  limits 
usually  prevent  the  development  of  oxy¬ 


gen  toxicity  during  the  dive.  Oxygen 
toxicity  may  also  be  encountered  when 
pure  oxygen  is  administered  during  de¬ 
compression  or  recompression  treatmoit. 
if  the  chamber  atmosphere  is  not  con¬ 
stantly  monitored  during  decompression. 
The  symptoms  of  oxygen  poisoning  most 
often  encoimtered  are  muscular  twitch¬ 
ing,  nausea,  dizziness,  timnel  vision,  ab¬ 
normal  hearing,  breathing  difficulty, 
anxiety  and  confusion,  unusual  fatigue, 
lack  of  coordination,  and  convulsions. 

Similarly,  high  partial  pressures  of 
nitrogen  in  the  breathiing  mixture  pro¬ 
duce  nitrogen  narcosis,  which  is  char¬ 
acterized  by  slowing  of  reaction  time  and 
mental  activity,  idea  fixation,  and  gen¬ 
eral  euphoria.  There  is  a  wide  variance 
in  susceptibility  to  nitrogen  narcosis 
among  individuals,  but  its  symptcans  can 
be  felt  deeper  than  100  feet  and  increase 
significantly  in  air  diving  deeper  than 
190  feet.  The  greatest  hazard  of  nitrogen 
narcosis  is  that  it  may  prompt  the  diver 
to  disregard  normal  safety  precautions. 

Another  hazard  associated  with 
breathing  compressed  air  or  mixed  gas  is 
the  possible  presence  of  contaminants  in 
the  breathing  mixture  which  can  result 
in  limg  damage  or  pulmonary  edema. 
Contaminants  from  the  engine  exhaust 
or  oil  from  the  air  compressor  can  cause 
serious  limg  damage  if  they  get  into  the 
breathing  mixture. 

Of  course,  divers  are  exposed  to  the 
hazards  inherently  associate  with  water 
as  a  work  environment.  Drowning,  which 
may  be  caused  by  overexertion,  panic,  or 
inability  to  cope  with  rough  v^ter  and 
the  effects  of  adverse  water  temperature, 
is  one  such  risk.  Prevention  of  this  haz¬ 
ard  is  best  achieved  by  establishing  safe 
diving  practices  and  by  selecting  diving 
personnel  carefully. 

In  addition,  the  diver  is  often  exposed 
to  the  hazards  which  accompany  other 
physically  demanding  and  stressful  oc¬ 
cupations.  A  diver  is  often  called  upon  to 
perform  difficult  work  tasks  under  ex¬ 
treme  circumstances.  Much  of  the  work 
involves  heavy  construction  in  deep  wa¬ 
ter  and  the  manipulation  of  large  and 
heavy  objects.  The  normal  hazards  of 
such  work  are  compounded  by  the  fact 
that  the  diver  is  in  the  water,  dressed 
in  cumbersome  gear,  limited  in  his  mobil¬ 
ity  and  visibility,  and  sometimes  restrict¬ 
ed  to  a  confined  space.  The  risk  of  serious 
trauma  is  therefore  always  present,  and 
injuries,  such  as  severe  crushing,  am¬ 
putation,  head  injuries,  compound  frac¬ 
tures  and  bums  must  be  anticipated  and 
protected  against. 

Additionally,  any  accident  or  illness, 
even  if  otherwise  minor,  can  become  a 
serious  medical  emergency  to  a  diver  who 
is  isolated  and  in  the  water  under  pres¬ 
sure.  TTiis  period  of  isolation  can  be  quite 
lengthy.  Accordingly,  there  is  a  need  for 
careful  advance  planning  so  that  person¬ 
nel  may  respond  to  such  emergencies  in 
a  manner  which  reduces  the  likelihood 
of  severe  injury  and  illness. 

V.  Explanation  and  Summary  of  the 
Proposed  Standard 

The  proposed  standard  Includes  re¬ 
quirements  for  personnel  and  physical 
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qualifications,  general  and  specific  opera¬ 
tion  procedures,  diving  equipment  and 
systems,  and  recordkeeping  and  report¬ 
ing.  While  similar  to  the  ETS  in  struc¬ 
ture  and  concept,  it  differs  substantially 
in  several  significant  respects.  An  expla¬ 
nation  of  the  substantive  provisions  of 
the  proposal  follows.  Reference  should 
also  be  made  to  the  discussion  of  the  sub¬ 
stantive  provisions  in  the  preamble  to 
the  ETS. 

1.  Scope  and  application  (§  1910.401). 
The  proposal  is  comprehensive  in  scope 
and  application,  covering  all  empl(^- 
ments  within  the  Act’s  Jurisdiction  in¬ 
cluding  general  Industry,  construction 
and  maritime,  except  for  diving  opera¬ 
tions  which  involve  open-circuit,  com¬ 
pressed-air  SCUBA  diving  within  the  no- 
decompresion  time-depth  limits  and 
which  are  engaged  in  solely  for  instruc¬ 
tional  or  educational/scientific  purposes. 
Diving  operations  must  meet  all  these 
conditions  to  be  exempt  from  the  stand¬ 
ard.  Individuals  engaged  in  recreational 
or  sport  SCUBA  diving  for  their  own 
personal  enjoyment,  and  not  otherwise 
r^ted  to  their  respective  emplojmients, 
are  not  within  the  jurisdiction  of  the 
Act,  and  therefore  are  outside  the  scope 
of  this  standard. 

This  exclusion  for  certain  instruction¬ 
al  and  educational/scientific  SCUBA  div¬ 
ing  is  a  recognition  by  OSHA  that  the 
working  conditions  of  commercial  divers 
and  of  SCUBA  instructors  or  education¬ 
al/scientific  divers  are  not  comparable. 
The  latter  do  not  use  surface-supplied 
equipment  or  mixed  gases;  do  not  en¬ 
gage  in  diving  requiring  decompression, 
bells  or  saturation  techniques;  do  not 
utilize  explosives  or  burning  or  welding 
tools;  do  not  engage  in  live-boating;  and 
are  seldom,  if  ever,  exposed  to  adverse 
sea  states,  temperature  extremes,  or 
oHierwise  less  than  optimal  working  con¬ 
ditions.  Inasmuch  as  the  substantive  pro¬ 
visions  of  this  proposal  are  addressed  to 
work  hazards  usuaUy  associated  with 
commercial  work  functions  and  those  in¬ 
volving  a  high  degree  of  risk  or  stress. 
Its  application  to  such  instructional  and 
educational/scientific  SCUBA  diving 
would  not  be  appropriate. 

This  proposed  exclusion  rejects  the 
recommendation  of  OSHA’s  Advisory 
Committee  on  Construction  Safety  and 
Health,  which  urged  that  the  entire  div¬ 
ing  commimity  be  placed  under  a  single 
standard.  The  Committee’s  advice  was 
premised  upon  the  preposition  that  every 
OSHA  standard  should  encompass  all 
affected  employments  and  be  imiversally 
applicable.  While  not  disputing  the  prin¬ 
ciple  of  the  Committee’s  reasoning, 
C^HA  believes  that  foUovdng  such  a 
course  in  this  case  would  neither  maxi¬ 
mize  OSHA’s  enforcement  capability  nor 
appreciably  improve  the  safety  and 
health  of  the  included  groups  of  workers. 
Because  of  the  widespread  interest  gen¬ 
erated  by  this  issue,  OSHA  feels  that  the 
standard’s  intended  scope  should  be  fully 
explored  during  the  rulemaking  proceed¬ 
ing.  Therefore,  all  potentially  affected 
parties,  including  those  being  proposed 
for  exclusion,  are  urged  to  address  this 
subject  specifically  in  their  comments. 


Agencies  of  the  United  States  govern¬ 
ment  are  not  considered  “employers” 
pursuant  to  section  3(5)  of  the  Act  (29 
U.S.C.  652),  and  therefore  employees  of 
such  agencies  are  not  within  the  juris¬ 
diction  of  this  rulemaking  proceeding. 
Standards  affecting  such  employees  are 
-developed  in  accordance  with  section  19 
of  the  Act  (29  U.S.C.  668) ,  under  which 
it  is  the  responsibility  of  each  agency  to 
establish  and  maintain  an  effective  and 
comprehensive  occupational  safety  and 
health  program  which  is  consistent  with 
the  standards  promulgated  by  OSHA 
imder  section  6  of  the  Act.  In  this  re¬ 
gard,  it  should  be  noted  that  the  agency 
does  not  intend  that  this  proposal  be 
made  applicable  under  section  19  of  the 
Act  to  nailitary  diving  operations  being 
conducted  by  Federal  agencies.  OSHA 
recognizes  that  the  purposes  and  cir¬ 
cumstances  surrounding  such  operations 
make  the  application  of  the  proposed 
standard  Inappropriate  as  a  basis  for 
such  agency’s  safety  and  health  pro¬ 
gram. 

For  those  activities  covered  by  the  pro¬ 
posal,  the  responsibility  for  compliance 
with  its  requirements,  as  in  all  OSHA 
standards,  is  placed  upon  the  employer. 
In  the  Errs,  this  obligation  was  generally 
expressed  by  requiring  the  employer  to 
“ensure”  that  a  given  requirement  be 
met.  Public  comments  Indicated  that  this 
was  being  construed  as  an  imposition  of 
absolute  liability  upon  the  employer.  This 
was  not  OSHA’s  intention.  Therefore,  in 
accordance  with  the  Advisory  Commit¬ 
tee’s  recommendation,  and  to  eliminate 
the  p>ossible  misinterpretation,  the  pro¬ 
posed  standard  has  eliminated  the  use  of 
“ensure”  to  describe  the  level  of  the  em¬ 
ployer’s  responsibility  for  compliance, 
and  has  Instead  substituted  “confirm,” 
“provide,”  “instruct,”  or  other  appropri¬ 
ate  terms.  This  change  in  wording  should 
not  be  construed  as  imposing  a  lesser  ob¬ 
ligation  on  the  employer  than  the  maxi¬ 
mum  permitted  by  the  Act. 

2.  Definitions  (S  1910.402).  In  addition 
to  minor  modifications  to  some  of  the 
definitions  in  the  ETTS,  the  proposal  con¬ 
tains  definitions  of  new  terms  which  ap¬ 
pear  for  the  first  time.  All  of  these  defini¬ 
tions,  which  conform  basically  to  the 
general  usage  in  the  diving  community, 
serve  to  clarify  the  intent  of  the  stand¬ 
ard. 

3.  Personnel  qualifications  (§  1910.410). 
In  addition  to  stating  what  an  employer 
must  require  of  divers  and  other  employ¬ 
ees  with  regard  to  experience,  proficiency 
and  medical  qualifications,  the  proposal 
establishes  basic  qualifications  needed  by 
employees  who  are  to  fulfill  the  fimctions 
of  diving  paramedics,  operators  of  de¬ 
compression  chambers,  and  designated 
persons-in-charge  of  diving  operations. 
In  establishing  basic  criteria  for  such 
personnel,  the  proposal  does  not  intend 
to  create  formal  job  titles  or  categories, 
or  establish  work  practices.  Depending 
on  circumstances,  employees  fulfilling 
these  functions  may  or  may  not  be  ex¬ 
isting  members  of  the  crew  engaged  in 
other  roles  necessitated  by  the  particular 
diving  operation.  Without  regard  to  how 
an  employer  structures  his  dive  team,  it 
is  OSHA’s  intention  to  require  that  a 


qualified  person  be  designated  in  charge 
of  each  diving  operation  at  all  times. 
This  function  may  be  fulfilled  either  by 
the  employer  himself  or  a  qualified  em¬ 
ployee.  This  requirement  recognizes  the 
need  for  a  person  on  the  site  to  be  respon¬ 
sible  for  making  certain  that  the  opera¬ 
tion  is  carried  out  in  a  safe  and  health¬ 
ful  manner. 

4.  Medical  requirements  1910.411). 
’The  proposal  places  an  obligation  on  the 
employer  to  provide  or  make  available  at 
his  cost  the  services  of  a  licensed  physi¬ 
cian  to  perform  medical  examinations  to 
establish  an  employee’s  physical  qualifi¬ 
cations.  Comprehensive  medical  exami¬ 
nations  are  necessary  so  that  employers 
are  able  to  make  the  required  determi¬ 
nations  that  their  employees  are  physi¬ 
cally  capable  of  pertorming  assigned 
tasks  in  a  safe  and  healthful  manner. 

The  medical  requirements  have  been 
expanded  to  cover  all  employees  who  may 
be  subjected  to  hsrerbaric  pressure,  in 
addition  to  divers.  Many  surface  support 
personnel  are  qualified  divers,  but  some 
non-diving  employees  who  are  not  quali¬ 
fied  as  divers  are  occasionally  subjected 
to  hyperbaric  conditions,  as  when  they 
are  called  upon  to  enter  pressiire  vessels 
for  human  occupancy  (PYHCys)  such  as 
decompression  chambers  to  provide 
emergency  medical  treatment.  When 
they  do  so  they,  like  divers,  need  to  be 
physically  cai>able  of  withstanding  hy¬ 
perbaric  pressure.  ’These  employees  must 
be  physically  fit  and  must  not  have  any 
of  the  disqualifying  medical  ccmdltions 
specifically  listed  in  the  medical  require¬ 
ments  . 

The  seetion  on  the  examining  physi¬ 
cian’s  written  report  makes  clear  that 
the  employer  has  an  obligation  to  require 
the  physician  to  give  an  opinion  as  to 
the  employee’s  fitness  to  perform  his  as¬ 
signed  duties.  The  physician  is  not  asked 
to  make  predictions,  .but  rather  to  offer 
a  medical  judgment  as  to  the  employee’s 
fitness  at  the  time  of  the  examination. 
Tliis  judgment  must  be  supported  by  sep¬ 
arate  opinions  as  to  the  state  of  certain 
specified  and  relevant  aspects  of  the  em¬ 
ployee’s  physical  makeup. 

The  section  on  alternative  medical  ex¬ 
aminations  as  stated  in  the  ETS  has  been 
dropped  in  its  entirety.  However,  the 
choice  of  when  to  administer  many  of  the 
medical  tests  (Table  I)  is  left,  within 
certain  guidelines,  to  the  discretion  of 
the  physician.  For  instance,  the  EKG 
stress  and  pulmonary  function  tests  are 
now  required  only  if  medically  indicated. 

’The  initial  examination,  which  must 
be  conducted  within  30  days  of  the  effec¬ 
tive  date  of  the  standard,  can  be  delayed 
for  as  long  as  a  year  if  an  employee  can 
show  that  he  h^  had  a  similarly  com¬ 
prehensive  examination  within  the  year 
preceding  the  effective  date  of  the  stand¬ 
ard,  with  satisfactory  results.  A  medical 
reexamination  is  required  annually.  Un¬ 
less  medical  reasons  dictate  otherwise, 
the  annusd  reexamination  is  intended  to 
be  less  comprehensive  than  the  initial 
examination.  A  medical  reexamhiation  is 
also  required  to  verify  the  current  fitness 
of  employees  to  do  assigned  tasks  after 
sustaining  certain  classes  of  injuries  and 
illnesses. 
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Table  I  has  been  modified  in  accord¬ 
ance  with  information  received  from  ex¬ 
perts  in  diving  medicine  since  publication 
of  the  ETS.  The  tests  listed  in  Table  I 
were  selected  to  provide  the  necessary 
medical  information  about  those  aspects 
of  an  employee’s  physical  condition 
which  have  particular  medical  relevance 
for  diving  and  to  assitre,  to  the  extent 
possible,  that  the  employee  can  with¬ 
stand  the  particular  stresses  associated 
with  diving. 

Triennial  reexamination  for  bone  and 
joint  lesions  by  X-ray  techniques  is  nec¬ 
essary.  Earlier  reexamination  is  neces¬ 
sary  in  the  case  of  a  diver  who  exhibits 
evidence  of  osteonecrosis.  The  British 
Medical  Research  Council  (BMRC)  De¬ 
compression  Sickness  Registry  interpre¬ 
tation  of  X-rays  is  required,  while  its 
techniques  are  recomm^ded.  This  rec¬ 
ommendation  allows  the  more  advanced 
radiographic  techniques  recently  devel¬ 
oped  in  this  coimtry  to  be  used  for  bone 
surveys.  It  also  allows  employers  to  ac¬ 
cept  the  radiographs  of  employees  who 
have  been  X-rayed  abroad  using  the 
British  techniques  rather  than  requiring 
them  to  undergo  additional  X-ray  expo¬ 
sure.  OSHA  is  aware  that  the  required 
X-ray  examinations  may  pose  a  risk  with 
respect  to  pregnant  female  divers,  and 
invites  additional  information  and  com¬ 
ments  on  this  subject. 

Medical  testimony  presented  to  the 
Advisory  Committee  suggests  that  stand¬ 
ard  EKG’s  only  need  to  be  given  routine¬ 
ly  to  persons  after  the  age  of  35  who  are 
engaged  in  a  stressful  occupation  such 
as  diving.  The  EKG  stress  test  is  required 
only  as  medically  indicated;  such  ex¬ 
amination  should  only  be  performed 
when  diagnostic  signs  indicate  that  the 
employee  is  experiencing  abnormal  stress 
when  subjected  to  otherwise  physio¬ 
logically  acceptable  workloads.  In  addi¬ 
tion.  the  pulmonary  function  and  the 
electroencephalogram  (EEG)  tests  are 
required  only  when  medically  indicated. 

Audiometry  by  pure  tone  audiogram 
is  required  initially  and  annually,  and 
additionally  a  bone  conduction  test  is 
required  if  medically  indicated.  The  abil¬ 
ity  to  hear  verbal  communication  is  im¬ 
portant  to  the  diver’s  safety,  particularly 
in  light  of  the  proposed  standard’s  re¬ 
quirements  for  audio-communications. 

The  uniqueness  of  the  diver’s  work 
environment  makes  diving  with  certain 
serious  medical  conditions  incompatible 
with  the  goals  of  safety  and  health.  The 
list  of  disqualifying  conditions  which  ap¬ 
peared  in  the  ETS  has  been  restructured 
and  expanded.  In  particular,  drug  abuse, 
history  of  psychosis,  significant  malig¬ 
nancies,  destruction  of  one  vestibular 
end  organ,  recurrent  Meniere’s  disease, 
and  grossly  impaired  hearing  have  now 
been  identified  as  disqualifsdng  condi¬ 
tions.  Grossly  impaired  hearing,  as  de¬ 
fined  in  the  propo^,  is  hearing  loss  suf¬ 
ficient  to  prevent  a  diver  from  respond¬ 
ing  appropriately  to  verbal  communica¬ 
tion  from  the  surface  imder  auditory  con¬ 
ditions  equivalent  to  the  most  difficult  to 
which  the  diver  is  likely  to  be  exposed. 
The  list  of  medical  disqualifications  has 
been  expanded  based  on  the  work  done 
in  connection  with  the  NIOSH  proposed 


standard  and  conforms  substauti.tlly 
with  the  recommendations  found  in  the 
ADC  Manual  and  the  latest  ANSI  Z-135 
drafts.  ’The  existence  of  any  of  these  con¬ 
ditions  would  create  an  unacceptably 
high  risk  of  permanent  or  serious  injury 
to  the  employer  if  exposure  is  continued 
and  might  also  Jeopardize  the  well-being 
of  other  members  of  the  diving  team. 
OSHA  recognizes  that  requiring  an  em¬ 
ployer  to  disqualify  an  employee  from 
work  for  reasons  of  safety  and  health  is 
a  sensitive  mattdr,  which  raises  a  num¬ 
ber  of  critical  issues.  As  indicated  in  the 
recent  coke  oven  standard  (41  PR  46742, 
46780),  this  is  a  p<^cy  area  to  which 
OSHA  intends  to  devote  further  study, 
through  an  advisory  committee,  or  other 
means. 

While  the  coke  oven  standard  does  not 
contain  a  mandatory  removal  provision  if 
an  employee  is  determined  to  be  at  in¬ 
creased  risk  of  material  impairment  to 
his  or  her  health  from  exposure  to  coke 
oven  emissions,  we  believe  that  the  par¬ 
ticular  circumstances  present  in  the  div¬ 
ing  Industry  warrant  different  treatment 
of  this  issue  at  least  at  the  proposal  stage. 
In  the  first  place,  the  intrinsically  haz¬ 
ardous  natiu-e  of  the  work  environment 
in  diving  is  such  that  the  exposed  em¬ 
ployees  are  imiquely  subjected  to  a  con¬ 
tinuum  of  life-threatening  situations. 
Physical  incapacity  and  debilitation,  in¬ 
cluding  those  of '  a  degenerative  and 
chronic  nature,  require  periodic  medical 
monitoring  in  light  of  such  contant  high- 
risk  exposure.  Moreover,  divifig  by  an  em¬ 
ployee  with  physical  Incapacity  for  such 
activity  presents  hazards  not  only  to  that 
employee,  but  to  other  employees  as  well. 
In  many  cases,  divers  work  in  teams,  with 
each  member  relsdng  heavily  cm  the  Job 
performance  of  the  other.  ’ITie  proposed 
standard  itself  requires,  in  many  cir¬ 
cumstances,  the  presence  of  standby 
divers  capable  of  effectuating  rescue  or 
rendering  other  relief  or  assistance.  In 
these  situations  the  Incapacity  of  one 
diver  woxUd  present  a  serious  hazard  to 
his  fellow  employee  diver.  ’Therefore, 
OSHA  specifically  invites  comment  on 
any  issue  raised  by  this  provision,  includ¬ 
ing  pertinent  medical  information  relat¬ 
ing  to  the  listed  disqualifying  conditions, 
the  required  medical  examinations,  and 
possible  alternatives  to  employee  with¬ 
drawal. 

The  proposal  also  includes  a  provision 
for  review  of  any  determination  made  by 
the  employer  pursuant  to  this  section 
which  would  result  in  withdrawal  of  an 
employee  from  further  exposure  or  would 
place  permanent  limitations  on  the  em¬ 
ployee’s  activities.  The  review  procedure 
would  be  initiated  upon  request  of  an  af¬ 
fected  employee  and  would  require  the 
employer  to  reconsider  determination- 
based  on  a  rei>ort  from  a  second  examin¬ 
ing  physician,  selected  by  the  employee, 
and  if  the  two  determinations  differed,  to 
make  his  final  determination  based  upon 
the  written  report  from  a  third  examin¬ 
ing  physician  whose  selection  had  been 
agreed  upon  by  the  first  two  physicians. 
OSHA  Invites  comment  on  this  or  other 
procediu'es  for  review  of  determinations 
of  employee  qualifications  based  upon 


medical  examinations  made  pursuant  to 
this  section. 

The  employee  should  select  examining, 
consulting,  and  on-call  physicians  re¬ 
ferred  to  in  the  proposal  who  possess 
broad  knowledge  of  diving  physiology. 
h3T>erbaric  medicine,  and  treatment  of 
diving-related  injuries  and  illnesses. 
Training  courses  in  hyperbaric  medicine 
are  available.  One  such  curriculum,  ap¬ 
proved  by  the  Undersea  Medical  Society, 
has  been  given  to  licensed  physicians  at 
the  University  of  Southern  California. 
Other  opportvmities  for  continuing  edu¬ 
cation  in  diving  medicine  are  being 
planned. 

5.  Safe  practices  manual  (§  1910.420) . 
The  requirements  for  developing  and 
maintaining  a  safe  practices  manual  re¬ 
main  essentially  the  same  as  those  which 
appeared  in  the  ETS.  Basically,  they  re¬ 
quire  that  an  employer  describe  in  writ¬ 
ing  the  methods  and  procedures  neces¬ 
sary  for  performing  the  various  types  of 
diving  operations  in  a  safe  and  healthful 
manner. 

6.  General  operations  procedures 

1910.421).  A  safe  practices  manual 

must  be  developed  and  include,  among 
other  things,  the  applicable  general  and 
specific  operations  procedures  contained 
in  the  standard.  A  review  of  some  of  the 
major  requirements  for  general  opera¬ 
tions  procedures  follows. 

The  first-aid  requirement  of  the  E’TS 
has  been  modified  to  include  a  simple  oral 
(oropharyngeal)  airway  suitable  for 
mouth-to-mouth  resuscitation  in  the 
first-aid  supplies.  The  Advisory  Commit¬ 
tee  agreed  to  the  addition  of  an  oral  air¬ 
way,  but  recommended  that  the  require¬ 
ment  for  a  resuscitator  be  deleted  on  the 
E^rounds  that  there  is  a  danger  of  over- 
pressurization  which  could  be  fatal  to  a 
diver  with  an  air  embolism.  Recognition 
of  this  danger  prompted  OSHA  to  limit 
the  requirement  to  manually  operated 
rather  than  automatic  resuscitators. 
Manual  resuscitators  are  designed  to  pre¬ 
clude  overpressurization,  and  the  widely 
recognized  life-saving  value  of  such 
equipment  has  convinced  OSHA  of  its 
great  importance  to  diving  first-aid.  A 
further  requirement  that  the  mask  and 
connecting  tubes  of  the  resuscitator  be 
translucent  has  been  added.  This  reduces 
the  potential  for  damage  to  the  diver’s 
lungs  by  allowing  the  operator  to  see 
whether  or  not  the  air  passages  are  clear 
of  any  congestion  such  as  vomitus. 

At  the  recommendation  of  the  Advis¬ 
ory  Committee,  the  first-aid  training 
provision  has  been  strengthened  to  re¬ 
quire  that  at  least  one  employee  at  each 
worksite  have  a  current  certificate  in 
advanced  first-aid.  In  addition,  the  pro¬ 
posal  requires  a  diving  paramedic  at  the 
work  site  for  any  diving  operation  which 
is  one  hour  or  more  travel  time  from  a 
medical  treatment  facility,  or  for  an  op¬ 
eration  involving  mixed-gas  diving  with 
bottom  depths  deeper  than  400  PSW 
where  decompression  tables  are  not  In 
compliance  with  the  standard’s  perform¬ 
ance  criteria  (during  the  phase-in  period 
of  one  year  from  the  effective  date  of 
the  standard) .  Paramedics  are  required 
for  those  diving  operations  where  de- 
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compression  sickness  is  most  likely  to  oc¬ 
cur,  or  in  situations  where  adequate 
medical  care  is  particularly  imavailable. 
The  proposal’s  diving  paramedic  re¬ 
quirement  can  be  satisfied  by  an  em¬ 
ployee  trained  as  an  Emergency  Medical 
Technician/ Diving  (EMT/D) ,  a  military 
medic  with  additional  experience  in  div¬ 
ing  medicine,  or  a  diver  who  has  com¬ 
pleted  the  American  Red  Cross  advanced 
first-aid  course  and  has  had  additional 
training  in  cardiopulmonary  resuscita¬ 
tion.  Currently,  several  Undersea  Medi¬ 
cal  Society-approved  courses  for  EMT/D 
training  are  available.  ^ 

The  ETS  required  that  those  engaged 
hi  activities  which  may  pose  a  hazard 
to  diving  operations  be  notified  of  the 
planned  diving  operation.  This  require¬ 
ment  has  been  retained  in  the  proposed 
permanent  standard.  Examples  of  such 
activities  are  underw^ater  blasting,  move¬ 
ment  of  surface  vessels,  and  movement 
of  material  directly  over  the  work  site. 

A  new  category  of  underwater  hazard 
has  been  added  to  the  proposal.  The  em¬ 
ployer  must  take  all  necessary  steps  to 
have  mechanical  apparatus  capable  of 
creating  strong  water  currents,  high  in¬ 
tensity  sonar,  and  active  cathodic  pro¬ 
tection  inactivated,  and  have  the  con¬ 
trols  for  such  devices  tagged  prior  to  the 
diving  operation. 

The  temporary  impairment  of  condi¬ 
tion  section  which  appeared  in  the  ETS 
requires  consultation  with  the  affected 
employee  before  any  action  is  taken.  It 
has  been  expanded  to  include  pregnancy 
as  an  example  of  a  condition  which  may 
warrant  temporary  abstention  from  div¬ 
ing.  Medical  opinion  indicates  that  vas¬ 
cular  changes  associated  with  pregnancy 
may  increase  the  susceptibility  of  the 
pregnant  diver  to  decompression  sick¬ 
ness.  OSHA  invites  comments  on  this 
subject. 

The  pre-dive  instruction  requirement 
of  the  ETS  has  been  modified  to  include 
the  requirement  that  a  written  diving 
plan  be  made  available  to  affected  em¬ 
ployees  at  the  work  site  whenever  the 
planned  operation  deviates  substantially 
from  procedures  in  the  safe  practices 
manual  if  the  necessary  details  are  known 
sufficiently  in  advance  to  make  such  doc¬ 
umentation  practicable.  OSHA  believes 
that  this  requirement  is  important  be¬ 
cause  effective  advance  planning  and 
employer-employee  communication  is 
vital  to  a  safe  diving  operation. 

The  pressure  vessel  for  human  oc¬ 
cupancy  <PVHO)  requirement  specifies 
that  the  decompression  chamber  be  on 
site  for  dives  outside  the  no-decompres- 
sion  time-depth  limits.  In  addition,  it 
must  be  dual-lock  and  multiplace  to  al¬ 
low  supplies  and  personnel  into  and  out 
of  the  chamber.  The  Advisory  Commit¬ 
tee  recommended  that  a  chamber  be  on 
site  for  all  dives  deeper  than  66  PSW. 
The  HTS  had  required  an  on-site  decom¬ 
pression  chamber  for  any  diving  opera¬ 
tion  involving  30  minutes  or  more  de¬ 
compression  time.  However,  the  proposal 
requires  that  a  decompression  chamber 
be  immediately  available  for  all  dives 
outside  the  no-decompression  time- 
depth  limits  because  the  probability  of 


decompression  sickness  Increases  with 
time  and  d^th. 

The  PVHO  requirement  reflects  the 
recommendation  of  the  Advisory  Com¬ 
mittee  that  decompression  chambers 
have  a  mlnimmn  capability  of  6  ATA 
(165  PSW).  Most  decompression  cham¬ 
bers  In  existence  are  constructed  with 
this  capability,  which  is  adequate  for  the 
treatment  of  most  types  of  decompres¬ 
sion  sickness.  For  bell  and  deep  diving 
systems,  either  a  decompression  cham¬ 
ber  with  a  pressure  capability  equivalent 
to  the  depth  of  the  dive  must  be  avail¬ 
able.  or  toe  bell  or  deep  diving  system 
itself  must  be  capable  of  carrying  out 
any  applicable  mixed-gas  or  saturation 
decompression  treatment  procedure.  This 
will  allow  recompression  to  depths  deeper 
than  165  PSW  if  toe  type  of  decompres¬ 
sion  sickness  incurred  requires  such  re¬ 
compression  and  treatment. 

Regardless  of  toe  type  of  diving  opera¬ 
tion,  employers  must  maintain  up-to- 
date  information  as  to  the  location  of  a 
nearby  decompression  chamber  when  one 
is  not  otherwise  required  on  site.  Knowl¬ 
edge  of  toe  location  of  other  medical 
facilities  as  well  as  a  list  of  sources  of 
emergency  aid  are  also  required  by  toe 
proposal.  In  toe  event  of  a  medical  emer¬ 
gency,  this  information  would  enable  a 
disabled  diver  or  other  member  of  the 
support  crew  to  be  transported  promptly 
to  an  appropriate  treatment  facility. 

Post-dive  precautions  governing  the 
diver’s  activities  following  dives  outside 
the  no-decompression  time-depth  limits 
are  included  in  toe  proposal.  Ihese  did 
not  appear  in  toe  ETS.  ’They  require  the 
employer  to  take  all  reasonable  steps  to 
have  his  employees  remain  on  site  and 
awake  for  at  least  one  hour,  and  within 
two  hours’  travel  time  of  the  chamber 
for  an  additional  five  hours,  following 
such  dives.  Moreover,  diving  operations 
conducted  at  altitudes  significantly  above 
sea  level  are  required  to  use  decompres¬ 
sion  procedures  which  take  toe  reduced 
surface  pressure  into  account.  Employers 
are  also  required  to  instruct  employees 
engaged  as  divers  against  flying  within 
12  hours  after  a  dive  outside  the  no¬ 
decompression  time-depth  limits  or  with¬ 
in  24  hours  after  a  saturation  dive,  ex¬ 
cept  in  an  emergency.  Each  of  these  re¬ 
quirements  addresses  situations  known  to 
increase  the  probability  of  occurrence  or 
reciurence  of  decompression  sickness. 

Because  overheating  may  be  a  danger 
in  certain  climates,  toe  requirement  in 
the  ETS  that  toe  standby  diver  be  suited 
at  all  times  has  been  eliminated,  as  rec¬ 
ommended  by  toe  Advisory  Committee. 
However,  toe  standby  diver  must  still  be 
available  to  reach  toe  diver  as  quickly 
as  possible.  This  allows  the  standby  diver 
to  be  suited  to  toe  degree  that  will  enable 
him  to  meet  this  requirement  and  avoid 
the  possibility  of  overheating. 

In  consonance  with  U.S.  Coast  Guard 
policy,  toe  warning  display  provision  has 
been  simplified  to  require  only  toe  dis¬ 
play  of  toe  international  code  flag  “A” 
near  all  dive  work  sites.  This  provision 
brings  the  standard  into  conformity 
with  recent  Congressional  ratification 
of  the  Convention  on  International  Reg¬ 


ulations  t(^  Preventing  Collisions  at  Sea 
1972,  Rule  27.  The  international  treaty 
will  become  effective  on  July  15,  1977. 
Other  warning  displays  such  as  toe 
American  dire  flag  may  still  be  flown, 
but  not  In  lieu  of  toe  Intamatlonal  code 
flag  “A.” 

The  general  requirement  for  position¬ 
ing  or  mooring  vessels  is  Intended  to  pro¬ 
vide  a  safe  working  platform.  TThe  actual 
method  by  which  vessels  are  positioned 
or  moored  Is  dependent  upon  toe  design 
of  toe  vessel  and  (Hierating  procedures 
and  is  therefore  not  addressed  in  toe 
proposal. 

’The  proposal  also  includes  a  require¬ 
ment  for  the  recording  of  accurate  time- 
depth  proflles  for  all  dives.  This  is  es¬ 
sential  to  determine  which  decompres¬ 
sion  schedule  is  to  be  followed,  and  may 
also  affect  toe  choice  of  a  recompres¬ 
sion  regimen. 

In  addition,  the  requirement  for  the 
employer’s  record  of  dives  now  states 
that  an  automatic  recording  of  toe  time- 
pressme  profile  which  can  be  monitored 
at  the  surface  is  required  for  all  air  dives 
deeper  than  190  PSW  and  for  all  mixed- 
gas  dives.  ’The  Advisory  Committee  rec¬ 
ommended  that  this  requirement  be  lim¬ 
ited  to  mixed-gas  diving  in  toe  satura¬ 
tion  and  bell-diving  modes.  However,  the 
proposal  does  not  follow  toe  Commit¬ 
tee’s  recommendation  because  toe  need 
for  automatic  recorders  derives  from  the 
increased  hazards  asssociated  with  toe 
use  of  mixed  gas  and  of  air  diving  below 
190  PSW,  and  does  not  relate  specifically 
to  the  use  of  a  bell  or  the  technique  of 
saturation.  The  maintenance  of  accurate 
time-depth  profiles  is  essential  to  de¬ 
termine  a  diver’s  decompression  obliga¬ 
tion.  An  automatic  record  provides  a 
continuous  check  on  decompression 
tables  and  virtually  eliminates  timing  er¬ 
rors,  making  toe  decompression  assess¬ 
ment  required  in  the  proposal  more  ac¬ 
curate  and  easier  to  perform.  Recording 
toe  data  simultaneously  with  toe  dive.« 
adds  considerably  to  diving  safety  by 
eliminating  human  error.  While  not  elim  - 
mating  toe  need  for  crew  attention,  it 
nonetheless  frees  surface  support  person¬ 
nel  for  more  important  jobs  in  an 
emergency.  Automatic  recording  helps 
to  avert  accidents  by  enabling  surface 
personnel  to  locate  an  injured  diver  and 
quickly  dispatch  a  standby  diver.  Know¬ 
ing  that  a  reliable  record  is  being  made, 
crew  members  will  make  a  greater  ef¬ 
fort  to  follow  procedures  precisely  and 
will  be  discouraged  for  departing  from 
planned  and  established  dive  procedures. 
Automatic  recording  also  makes  it  easier 
to  determine  toe  immediate  cause  of 
mishaps  and  miscalculations,  and  to  take 
proper  corrective  action  when  these  oc¬ 
cur.  The  automatic  recording  require¬ 
ment  is  designed  to  establish  an  accu¬ 
rate,  contemporaneous,  and  doctunented 
record  (rf  critical  data  for  deep  air  or 
mixed-gas  dives  which  are  inherently 
hazardous. 

7.  Diver’s  log  (5  1910.422).  A  require¬ 
ment  that  each  diver  be  required  by  his 
employer  to  keep  a  diver’s  log  was  not 
included  in  toe  ETS.  but  was  presented 
to  the  Advisory  Committee  for  consWera- 
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lion.  The  Advisory  Committee  recom¬ 
mended  that  the  diver’s  log  be  included 
ill  the  standard  as  a  recommended  prac- 
\  ice  rather  than  a  requirement.  The  Com- 
iiiittee’s  opinion  was  basically  that  the 

revision  would  be  difflcult  and  unfair 
to  enforce  against  the  employer.  While 
tile  proposal  would  require  maintenance 
of  a  diver’s  log,  no  dodumentation  of  a 
diver’s  work  history  prior  to  the  effec¬ 
tive  date  of  the  standard  is  required.  The 
diver’s  log  will  contribute  significantly  to 
future  diving  safety  by  providing  uni¬ 
form  and  reliable  documentation  of  the 
diver’s  training,  education,  diving  experi¬ 
ence,  medical  status,  and  diving-related 
injuries  and  accidents.  This  information 
will  help  the  employer  determine  which 
divers  are  qualified  to  perform  different 
work  assignments  safely,  and  whether 
the  diver  is  susceptible  to  decompression 
sickness  in  certain  situations. 

8.  Specific  operations  procedures 
(§  1910.423).  In  addition  to  the  general 
operations  procedures,  the  proposed 
standard  requires  certain  procedures 
which  are  specific  to  different  types  of 
diving.  These  procedures  concern  self- 
contained  diving,  surface-supplied  div¬ 
ing,  air  diving,  mixed-gas  diving,  bell 
diving,  and  live-boating. 

For  self-contained  (SCUBA)  diving, 
the  I'equirement  of  an  appropriate  weight 
belt  and  a  cylinder  harness  has  been 
added  to  the  proposal.  A  personal  flota¬ 
tion  device  is  required  to  be  worn  for 
SCTUBA  diving  except  for  diving  in  the 
saturation  mode  or  in  enclosed  spaces. 
Compressed  air  cylinders  for  SCUBA  div¬ 
ing  must  be  inspected  annually  both 
internally  and  externally  for  rust  or  pits, 
as  well  as  hydrostatically  tested  every  5 
years.  In  addition,  the  weight  belt  and 
a  body  harness  have  been  added  as  re¬ 
quirements  for  surface-supplied  diving. 

’The  bottom  time  limit  for  air  diving  be¬ 
tween  190  and  220  PSW  has  been  ex¬ 
tended  from  10  to  30  minutes,  as  recom¬ 
mended  by  the  Advisory  Committee.  This 
is  based  on  testimony  before  the  Advisory 
Committee  that  diving  has  been  con¬ 
ducted  safely  at  these  depths  for  up  to  30 
minutes.  On  the  basis  of  this  informa¬ 
tion,  the  10-minute  limit  stated  in  the 
E’TS  has  been  modified  to  allow  for  the 
pei’formance  of  underwater  tasks  which 
have  been  conducted  safety  at  this  time/ 
depth  limit.  Moreover,  medical  testimony 
presented  to  the  Advisory  Committee  in¬ 
dicated  that  the  effects  of  nitrogen 
narcosis,  the  greatest  potential  hazard 
of  air  diving  at  these  depths,  are  not 
cumulative,  and  the  hazard  does  not 
therefore  increase  significantly  if  bottom 
times  are  extended  from  10  to  30  min¬ 
utes. 

A  provision  has  been  added  to  the 
mixed-gas  diving  requirement  to  indi¬ 
cate  that  air  may  be  used  as  an  emer¬ 
gency  reserve  in  the  event  of  failure  of 
the  reserve  mixed-gas  breathing  supply. 

The  depth  limits  for  bell  diving  remain 
the  same  as  those  set  forth  in  the  ETS. 
An  open  or  closed  bell  shall  be  provided 
and  used  for  all  dives  of  220  PSW  or 
deeper  and  for  all  dives  which  require 
more  than  120  minutes  of  decompres- 
siotn  time,  but  a  closed  bell  must  be  pro¬ 


vided  and  used  for  all  dives  of  300  PSW 
or  deeper.  However,  this  requirement  has 
been  refined  to  reflect  the  Advisory  Com¬ 
mittee’s  recommendation  that  an  ex¬ 
plicit  exception  be  made  for  diving  in¬ 
side  confined  structures  where  bells  can¬ 
not  fit.  The  principal  purpose  of  the  bell 
requirement  is  to  provide  a  sheltered 
haven  or  working  environment  for  divers 
whose  work  requires  exposure  to  signif¬ 
icant  depths  or  lengthy  decompressions. 
Use  of  a  bell  also  facilitates  medical 
treatment  and,  by  allowing  several  divers 
to  share  work  assignments,  reduces  fa¬ 
tigue  and  promotes  safety.  The  advan¬ 
tages  of  a  closed  bell  are  that  it  elimi¬ 
nates  inwater  decompression  time  and 
provides  maximum  protection  from  the 
underwater  environment. 

This  proposal  addresses  deep  diving 
bells  and  systems  specifically  with  re¬ 
gard  to  regulation  of  pressure  and  depth, 
reserve  breathing  gas  supply,  minimum 
number  of  divers  and  standby  divers,  and 
the  need  for  an  evacuation  plan.  De¬ 
sign  and  engineering  requirements  have 
generally  not  been  included  at  this  time. 
The  technological  response  to  the  de¬ 
mand  for  new  systems  capable  of  operat¬ 
ing  at  increased  depths  has  produced 
many  design  variations  of  deep  diving 
systems.  These  include  mobile  units  for 
inwater  personnel  transport  and  subma¬ 
rine  propulsion  units  for  remote  opera¬ 
tions.  Prime  considerations  for  these 
systems  are  life-support  systems  and  re¬ 
serves,  structiural  integrity,  and  emer¬ 
gency  evacuation  recue  capability.  Inter¬ 
ested  parties  are  requested  to  comment 
on  the  safety  and  health  aspects  of  this 
area  of  technology  for  possible  inclusion 
in  the  final  standard. 

The  requirements  in  the  proposal  con¬ 
cerning  live-boating  have  been  made 
more  stringent  than  those  appearing  in 
the  ETS.  ’The  proposal  requires  that  a 
propeller  protective  device  or  equally  safe 
alternative  means  be  used  to  prevent 
hose  entanglement,  and  that  a  reserve 
breathing  gas  supply  be  carried  by  the 
diver.  In  addition,  the  proposal  pro¬ 
hibits  live-boating  at  night,  in  rough 
seas,  and  at  depths  below  220  PSW 
or  involving  decompression  times  greater 
than  120  minutes.  ’These  add  to  the 
risks  associated  with  ttiis  intrinsical¬ 
ly  hazardous  technique.  ’The  220  PSW 
and  120  minute  decompression  time 
limits  are  consistent  with  the  proposal’s 
depth  and  time  requirements  for  bell 
diving. 

While  the  proposal  applies  to  com- 
merical  diving  and  related  operations 
generally,  there  are  no  specific  require¬ 
ments  relating  to  closed-circuit  and 
semi-closed-circuit  breathing  systems  or 
to  one-atmosphere  units.  OSHA  recog¬ 
nizes  that  such  systems  may  pose  hazards 
which  are  not  addressed  by  the  proposed 
standard.  Therefore,  OSHA  invites  in¬ 
terested  parties  to  submit  comments 
with  respect  to  the  usage  and  associated 
hazards  of  such  systems  in  commercial 
diving. 

9.  Maximum  allowable  oxygen  and 
nitrogen  limits  (1  1910.424).  To  reduce 
the  likelihood  of  oxygen  or  nitrogen 
poisoning  or  lung  irritation,  the  proposal 


sets  maximum  allowable  limits  for  oxy¬ 
gen  and  nitrogen.  ’Table  H  in  the  pro¬ 
posal  sets  a  limit  on  th  maximiun  oxygen 
partial  pressures  allowed  for  various  ex¬ 
posure  times.  IJie  limits  of  Table  H  are 
based  upon  those  specified  and  used  by 
the  U.S.  Navy.  Adoption  of  this  table 
is  in  accordance  with  the  Advisory  Com¬ 
mittee’s  recMnmendations.  These  oxygen 
partial  pressures  have  been  used  widely 
since  the  1940’s  and  1950’s.  However, 
there  is  increasing  evidence  both  from  the 
laboratory  and  the  field  that  these  levels 
of  oxygen  for  working  divers  may  result 
in  greater  uptake  of  heliiun  or  other  inert 
gases  at  greater  depths,  and  thus  may 
increase  the  likelihood  of  decompression 
sickness.  Tables  using  higher  partial 
pressures  have  had  satisfactory  results  in 
deep  diving  operations.  OSHA  invites 
testimony  and  evidence  on  this  subject. 

The  maximum  limit  for  the  partial 
pressure  of  nitrogen  has  been  set  to  con¬ 
form  to  the  nitrogen  partial  pressure  of 
air  at  220  PSW,  which  is  proposed  as 
the  maximum  depth  for  air  diving.  Ad¬ 
herence  to  this  limit  will  minimize  the 
risk  of  sereve  nitrogen  narcosis. 

10.  Decompression  table  assessment 
(§  1910.425).  The  section  on  decompres¬ 
sion  table  assessment  is  derived  from  the 
approach  initially  developed  by  NIOSH, 
and  refined  by  OSHA  based  on  informa¬ 
tion  received  from  experts  in  the  field. 
In  establishing  this  program,  OSHA  has 
taken  the  current  state  of  ^e  art  into 
consideration  and  recognized  the  fact 
that  decompression  table  development  is 
an  empirical  science.  At  the  same  time, 
it  has  attempted  to  avoid  building  an  ac¬ 
ceptable  rate  of  decompression  sickness 
into  the  standard,  while  encouraging  im¬ 
provement  in  present  tables  as  well  as 
the  development  of  new  and  safer  decom¬ 
pression  tables. 

In  addition  to  requiring  the  use  of 
decompression  tables  based  on  tested  and 
accepted  physiological  criteria,  it  in¬ 
cludes  a  comprehensive  phasing  program 
which  provides  for  continual  assessment 
by  tile  employer  of  the  performance  of 
his  decompression  tables.  ’The  assessment 
procedure  requires  documentation  of  the 
number  of  decompression  sickness  inci¬ 
dents  incurred  in  the  field.  Documenta¬ 
tion  must  be  based  on  categories  speci¬ 
fied  in  the  proposal  (air  diving,  mixed 
gas  diving  to  400  PSW,  saturation  diving, 
and  mixed  gas  diving  deeper  than  400 
PSW) .  To  enable  an  employer  to  deter¬ 
mine  when  decompression  tables  require 
corrective  action,  a  chart  which  has  been 
designated  as  Performance  Criteria  A 
has  been  included.  When  the  niunber  of 
incidents  in  any  assessment  category  ex¬ 
ceeds  the  maximum  indicated  by  Per- 
foriAance  Criteria  A  for  a  specified  num¬ 
ber  of  dives,  the  affected  schedules  or 
table  must  be  investigated,  modified,  or 
its  use  discontinued.  If  a  table  or  sched¬ 
ule  has  failed  to  meet  the  performance 
criteria  for  three  out  of  five  assessment 
periods,  the  proposal  requires  the  in¬ 
volved  schedules  or  table  to  be  returned 
to  the  laboratory  for  modification  and 
retesting  until  12  consecutive  man-dives 
under  simulated  working  conditions  have 
been  achieved  without  decompression 
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sickness.  A  mininium  of  six  subjects  is 
required  for  such  testing  to  take  individ¬ 
ual  susceptibility  to  decompression  sick¬ 
ness  into  account.  This  laboratory  pro¬ 
cedure  must  also  be  followed  when  new 
decompression  tables  are  being  intro¬ 
duced  prior  to  initial  field  use. 

Because  mixed-gas  tables  for  bottom 
depths  deeper  than  400  FSW  cannot  at 
present  meet  the  stringent  criteria  estab¬ 
lished  in  Performance  Criteria  A,  the 
standard  proposes  a  phase-in  which  re¬ 
quires  tables  for  this  type  of  dive  to  meet 
the  criteria  of  Performance  Criteria  A 
within  one  year  from  the  effective  date 
of  the  standard.  Such  a  phasing  program 
allows  time  for  the  necessary  research  to 
develop  satisfactory  tables  for  mixed-gas 
diving  in  this  depth  range.  In  the  in¬ 
terim,  to  afford  maximum  protection,  a 
diving  paramedic  must  be  on  site  when 
such  tables  which  do  not  yet  meet  the 
standard’s  performance  criteria  are  used. 
In  addition,  as  anth  all  dive  categories, 
the  number  and  type  of  dec<»npressIon 
sickness  incidents  incurred  with  such 
tables  must  be  recorded.  However,  if  any 
residual  audio-vestibular  or  neurological 
incident  is  incurred  during  the  phase-in 
period,  the  proposal  requires  the  em¬ 
ployer  to  take  appropriate  corrective 
action,  including  discontinuing  the  use 
of  the  Involved  table  or  schedule. 

Three  years  from  the  effective  date  of 
the  standard.  Performance  Criteria  A 
will  be  superseded  by  Performance  Cri¬ 
teria  B,  which  establishes  more  stringent 
performance  criteria  against  which  all 
decompression  tables  regardless  of  mode 
will  have  to  be  assessed.  Diving  irfaysiolo- 
gists  familiar  with  the  development  and 
testing  of  such  tables  have  indicated  to 
OSHA  that  this  two-step  phasing  pro¬ 
gram  is  within  the  limits  of  technological 
feasibility. 

Alternatives  to  the  proposed  two-step 
phasing  program  will  be  considered  by 
OSHA  during  the  rulemaking  proceed¬ 
ings,  and  are  apprc^iriate  subjects  for 
public  comment  and  evidence. 

11.  Electrical  hand  tools,  welding  and 
burning,  and  explosives  (|§  1910.426.- 
428) .  Additional  requirements  have  been 
included  in  the  proposal  to  increase  the 
safety  of  certain  potentially  hazardous 
work  operations  that  a  diver  is  often 
called  upon  to  perform.  To  reduce  po¬ 
tential  shock  hazards  and  accidental  op¬ 
eration  of  tools,  all  hand-held  electrical 
tools,  including  those  inside  bells  and 
saturation  habitats,  must  be  de-ener¬ 
gized  at  the  surface  when  being  placed 
into  or  retrieved  from  the  water.  All 
hand-held  power  tools,  whether  electric, 
hydraulic,  or  pneumatic,  must  be  pro¬ 
vided  with  a  constant  pressure  switch  or 
control  to  turn  off  instantly  when  re¬ 
leased  by  the  diver.  Welding  machine 
frames  must  be  securely  grounded.  Prop¬ 
er  protection  and  insulation  are  re¬ 
quired,  both  for  the  electrical  circuit 
and  the  diver’s  personal  equipment. 
Closed  compartments,  structures,  or 
pipelines  subject  to  the  heat  of  welding 
or  biuning  miist  be  purged  with  inert 
gas,  fiooded,  or  vented  at  the  outset  of  a 
welding  or  burning  operation,  except 
during  hot  tapping  operations,  where 
these  procedures  are  not  appropriate. 


Requirements  for  special  precautions 
have  been  added  with  respect  to  the  use 
of  explosives  in  diving  operations.  Em¬ 
ployers  engaged  in  the  transport,  stor¬ 
age,  or  use  of  explosives  must  comply 
with  the  requirements  of  §§  1910.109  and 
1926.912,  as  appropriate.  In  addition, 
magazine  boxes  must  be  used  to  store 
and  transport  single  component  explo¬ 
sives:  blasting  caps  must  not  be  stored 
with  explosives;  and  divers  must  be  out 
of  the  water  before  any  electrical  cir¬ 
cuits  are  tested  and  before  explosives  are 
detonated. 

12.  Fire,  emergency  and  evacuation 
procedures  (§  1910.429).  The  fire,  emer¬ 
gency  and  evacuation  procedmes  section 
has  been  enlarged  to  include  provisions 
for  developing  fire  fighting  and  emer¬ 
gency  plans  to  cover  the  actual  dive  op¬ 
erations  and  their  immediate  work  areas. 
Specifically,  this  modification  is  neces¬ 
sary  because  the  general  fire-fighting 
and  evacuation  plans  for  the  ship,  vessel 
or  other  work  site  do  not  usually  include 
the  equipment  or  personnel  utilized  in 
diving  operations. 

13.  Diving  equipment  and  systems 
(§§  1910.430.438) .  The  sections  concern¬ 
ing  diving  equipment  d.nd  systems  are 
substantially  the  same  as  those  which 
appeared  In  the  ETS.  The  standard  es¬ 
tablishes  certain  basic  hardware  require¬ 
ments  which  are  deemed  essential  to 
diver  safety  and  health.  It  also  provides 
for  the  periodic  testing  of  certain  equip¬ 
ment  and  the  recording  of  the  results 
of  such  testing  in  an  equipment  log. 
These  requirements  are  designed  to  as¬ 
sure  that  the  equipment  is  maintained  in 
proper  working  order  throughout  the 
diving  operation. 

Specifically,  the  equipment  and  sys¬ 
tems  covered  are  helmets  and  masks; 
dry  suits;  gas  supply  hoses;  air  compres¬ 
sors  and  systems  for  respirable  air;  pres¬ 
sure  vessels  for  human  occupancy 
(PVHO’s) :  air  receivers;  depth  gauges: 
and  compressed  gas  equipment  (except 
SCUBA  cylinders) . 

A  requirement  has  been  included  in  the 
proposal  concerning  any  modification 
made  to  the  design  and/or  operation  of 
any  equipanent,  device,  or  system  that 
changes  its  operational  characteristics 
with  respect  to  the  breathing  gas  flow. 
Any  such  modification  is  to  be  noted  in 
the  equipment  log.  This  emphasizes  the 
need  to  exercise  caution  in  making  modi¬ 
fications  which  might  adversely  affect 
the  quantity  or  quality  of  the  breathing 
mixture  supplied  to  the  diver. 

Another  significant  change  from  the 
ETS,  W'hich  would  bring  the  standard 
into  conformity  with  Industry  practice,  is 
the  reduction  of  the  testing  requirement 
for  gas  supply  hoses  and  fittings  to  1.5 
times  their  maximum  working  pressure. 
The  maximiun  allowable  working  pres¬ 
sure  is  defined  as  no  less  than  the  maxi¬ 
mum  depth  of  the  dive  (converted  to 
p>ounds  per  square  inch  (psi) )  plus  100 
psi. 

The  air  purity  requirement  has  also 
been  changed.  The  permissible  carbon 
monoxide  level  has  been  reduced  to  15 
parts  per  million  by  volume,  and  the  car¬ 
bon  dioxide  level  to  500  parts  per  million 
by  volume.  In  addition,  a  hydrocarbon 


level  of  no  greater  than  5  milligrams  per 
cubic  meter  has  been  established.  This 
high  degree  of  air  ptirtty  is  required  be¬ 
cause  it  is  crucial  that  a  diver’s  breathing 
mixture  be  free  of  contamination.  For 
the  same  reason,  a  provision  has  been 
added  which  requires  the  compressor  out¬ 
put  to  be  analyzed  once  every  1,000  op¬ 
erating  hours  or  once  every  six  months, 
whichever  oecurs  first,  to  verify  that  the 
air  purity  requirements  are  being  met. 
A  record  of  these  readings  must  be  kept 
in  the  equipment  log. 

14.  Recording  and  reporting  (§§  1910.- 
440-441).  The  recording  and  reporting 
sections  are  similar  to  those  contained  in 
the  ETS  with  the  exception  of  certain 
provisions  dealing  with  time  require¬ 
ments  for  record  retention.  The  docu¬ 
mentation  of  diving  operations  in  safe 
practices  manuals,  diving  plans,  manual^ 
and  automatic  dive  records,  decompres¬ 
sion  table  assessments  and  verifications, 
PVHO  oxygen  concentration  monitoring 
records,  and  equipment  logs,  is  required 
to  be  retained  by  the  employer  for  a  pe¬ 
riod  of  three  years.  However,  the  medical 
records  must  be  retained  for  a  period  of 
five  years,  because  it  is  important  to  be 
able  to  trace  an  employee’s  medical  his¬ 
tory  over  a  longer  period.  There  is  medi¬ 
cal  evidence  that  dysbaric  osteonecrosis 
may  develop  as  l<Mig  as  five  years  or  more 
after  the  causal  incident.  The  Advisory 
Committee  recommended  that  no  report¬ 
ing  requirements  beyond  those  specified 
in  29  CFR  Part  1904  be  included  in  the 
diving  proposal.  However,  the  imique  na¬ 
ture  of  the  hazards  to  which  a  diver  is 
exposed  makes  it  essential  that  severe 
cases  of  decompression  sickness  having 
residual  effects  as  well  as  those  diving- 
related  accidents  and  injuries  sufiftciently 
serious  to  require  5  days’  medical  care  or 
72  hours  in  a  hospital  be  recorded  and 
reported  in  addition  to  those  required  by 
29  CFR  Part  1904. 

VI.  Economic  Impact 

OSHA  has  determined  that  pursuant 
to  section  6(b)  of  the  Act  the  economic 
feasibility  and  potential  infiatlcmary  im¬ 
pact  of  the  proposed  commercial  diving 
standard  .should  be  considered  in  this 
rulemaking  proceeding.  Accordingly,  no¬ 
tice  is  being  given  that  OSHA  has  pre¬ 
pared  an  economic  and  inflation  impact 
analysis  for  the  proposed  standard.  Ihe 
economic  and  inflationary  impacts  were 
evaluated  pursuant  to  section  6(b)  of 
the  Act  and  in  accordance  with  the  Sec¬ 
retary  of  Labor’s  Order  15-75  (40  FR 
54484,  November  24,  1975)  and  the  Office 
of  Managenntent  and  Budget  Circular  A- 
107  (January  28,  1975) ,  issued  pursuant 
to  Executive  Order  11821  (39  FR  41501, 
November  27,  1974).  Information,  data, 
and  comments  concerning  economic  feas¬ 
ibility  and  inflationary  impact  are  in¬ 
vited  for  presentation  at  the  hearing. 
With  respect  to  the  potential  infiaticm- 
ary  impact  attention  is  directed  to  the 
following  issues  set  out  in  the  Secretary's 
Order; 

(1)  Cost  impact  on  consumers,  busi¬ 
nesses,  markets,  or  Federal,  State  or 
local  govemmoii; 

(2)  Effect  on  productivity  of  wage 
earners,  businesses  or  government; 
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(3)  Effect  on  competition; 

(4)  Effect  on  supplies  of  important 
materials,  products  or  services; 

(5)  Effect  on  employment;  and 

(6)  Effect  cm  energy  supply  or  demand. 

In  addition,  comments  are  also  invited 

on  the  benefits  to  be  derived  from  the 
proposed  standard. 

The  inflationary  impact  analysis  re¬ 
quired  by  Executive  Order  11821  has  been 
prepared  pursuant  to  section  5(b)(8)  of 
Secretary’s  Order  15-75,  prior  to  the 
promulgation  of  the  final  standard.  Such 
analysis  is  available  for  inspection  and 
copying  at  the  Technical  Data  Center, 
New  Department  of  Labor  Building, 
Room  N-3620,  Third  Street  and  Consti¬ 
tution  Avenue,  NW.,  Washington,  D.C. 
20210  (Tel.:  202-523-8076). 

VII.  Environbiental  Impact 
Assessment 

As  indicated  when  the  ETS  was  pub¬ 
lished  (41  PR  24284) ,  it  has  been  deter¬ 
mined  pursuant  to  29  CPR  1999.3  that 
the  proposed  standard  for  commercial 
diving  will  not  significantly  affect  the 
quality  of  the  human  environment,  nor 
is  the  environmental  impact  of  this  pro¬ 
posal  likely  to  be  highly  controversial. 
'Therefore,  the  Assistant  Secretary  has 
determined  that  an  environmental  im¬ 
pact  statement  is  not  required. 

VTII.  Public  Participation 

Interested  persons  are  invited  to  sub¬ 
mit  written  data,  views,  and  arguments 
with  respect  to  all  Issues  raised  by  this 
proposal.  Such  comments  must  be  post¬ 
marked  on  or  before  December  6.  All 
written  comments  must  be  submitted  in 
quadruplicate  to  the  Docket  Officer, 
Docket  No.  at  the  Technical  Data  Center, 
New  Department  of  Labor  Building, 
Room  N3620.  Third  Street  and  Constitu¬ 
tion  Avenue,  NW.,  Washington,  D.C. 
20210  (Tel:  202-523-8076).  Written  sub¬ 
missions  must  clearly  identify  the  por¬ 
tions  of  the  proposal  or  the  issues  ad¬ 
dressed  and  the  position  taken  with  re¬ 
spect  to  each. 

An  opportunity  to  submit  oral  testi¬ 
mony  concerning  all  the  issues  raised  in 
the  proposal,  including  economic  and  po¬ 
tential  inflationary  impact,  is  being  pro¬ 
vided  at  an  informal  public  hearing,  un¬ 
der  section  6(b)  (3)  of  the  Act  scheduled 
to  begin  at  9:30  a.m.  on  December  13. 
1976,  in  New  Orleans,  Louisiana,  at 
Braniff  Place  Hotel,  Terrace  Suites  3.  4, 
5,  1500  Canal  St.,  New  Orleans  70130. 

Persons  desiring  to  appear  at  the  hear¬ 
ing  must  submit  a  notice  of  intention  to 
appear  postmarked  on  or  before  Decem¬ 
ber  6  to  the  OSHA  Committee  Manage¬ 
ment  Office,  Docket  No.  Room  N-3633, 
U.S.  Department  of  Labor,  Third  Street 
and  Constitution  Avenue.  NW.,  Wash¬ 
ington,  D.C,  20210  (Telephone:  202-523- 
8024).  The  notices  of  intention  to  ap¬ 
pear,  which  will  be  available  for  inspec¬ 
tion  and  copying  in  the  Office  of  Com¬ 
mittee  Management,  must  contain  the 
following  information; 

(1)  The  name  and  address  of  the  per¬ 
son  who  will  appear; 

(2)  TTie  capacity  in  which  the  person 
will  appear; 


(3)  The  approximate  amoimt  of  time 
required  for  the  presentatiwi; 

(4)  The  specific  provisions  of  other  is¬ 
sues  raised  by  the  proposal  that  will  be 
addressed; 

(5)  A  detailed  statement  of  the  posi¬ 
tion  that  will  be  taken;  and 

(6)  A  detailed  statement  of  the  evi¬ 
dence  which  will  be  presented  at  the 
hearing. 

All  submissions  received,  including 
data,  views,  arguments  and  notices  of 
intent  to  appear,  will  be  made  a  part  of 
the  record  of  this  proceeding.  The 
amount  of  time  requested  for  each  pres¬ 
entation  will  be  reviewed  in  light  of  the 
contents  of  the  notice  of  intention  to 
appear.  In  those  cases  where  the  infor¬ 
mation  contained  in  the  notice  of  inten¬ 
tion  to  appear  does  not  warrant  the 
amount  of  time  requested,  the  partici¬ 
pant  will  be  allocated  a  more  appropriate 
amount  of  time  and  be  notified  of  this 
fact. 

The  hearing  will  commence  at  9:30 
a.m.  on  December  16,  1976  with  the  reso¬ 
lution  of  any  other  procedural  matters 
relating  to  the  proceeding.  The  hearing 
will  be  conducted  and  the  decisions  made 
in  accordance  with  29  CFR  Part  1911. 

The  oral  proceedings  will  be  reported 
verbatim  and  a  transcript  will  be  made 
available  for  inspection  and  copying  by 
interested  persons.  Prepared  statements 
and  documents  that  are  intended  to  be 
submitted  for  the  record  at  the  hearing 
shall  be  submitted  in  quadruplicate  at 
least  48  hours  before  the  beginning  of 
the  hearing. 

An  Administrative  Law  Judge  will  be 
designated  to  preside  at  the  hearing  and 
shall  have  all  the  powers  necessary  or 
appropriate  to  conduct  a  fair  and  full 
informal  hearing,  including  the  powers: 

(1)  To  regulate  the  course  of  the  pro¬ 
ceedings; 

(2)  To  dispose  of  procedural  requests, 
objections,  and  comparable  matters; 

(3)  To  confine  the  presentations  to 
matters  pertinent  to  the  proposal  and  re¬ 
lated  issues; 

(4)  To  regulate  the  conduct  of  those 
present  at  the  hearing  by  appropriate 
means; 

(5)  In  his  discretion,  to  question  and 
permit  questioning  of  any  witness;  and 

(6)  In  his  discretion,  to  keep  the  rec¬ 
ord  open  for  a  reasonable,  stat^  time  to 
receive  written  information  and  addi¬ 
tional  data,  views,  and  arguments  from 
any  person  who  has  participated  in  the 
oral  proceedings. 

Following  the  close  of  the  hearing,  the 
presiding  Administrative  Law  Judge 
shall  certify  the  record  thereof  to  ttie  As¬ 
sistant  Secretary  of  Labor.  The  proposal 
will  be  reviewed  in  light  of  all  oral  and 
written  submissions  received  as  part  of 
the  record  in  the  entire  rulemaking  pro¬ 
ceeding  and  appropriate  action  will  be 
taken. 

Accordingly,  pursuant  to  the  authority 
cited  above,  it  is  proposed  to  amend 
Chapter  XVII  of  Title  29,  Code  of  Fed¬ 
eral  Regulations,  to  add  a  new  perma¬ 
nent  occupational  safety  and  health 
standards  for  commercial  diving  opera¬ 
tions,  as  set  forth  below. 


It  is  hereby  certified  that  the  economic 
and  inflationary  impacts  of  this  pro¬ 
posed  regulation  has  been  carefully 
evaluated  in  accordance  with  OMB 
Circular  A-107. 

Signed  at  Washington,  D.C.  tiffs - 

day  of  November  1976. 

Morton  Corn, 

Assistant  Secretary  of  Labor. 

1.  In  Part  1910  of  29  CFR,  Subpart  T 
would  be  revised  to  read  as  follows: 

PART  1910— OCCUPATIONAL  SAFETY 
AND  HEALTH  STANDARDS 
Subpart  T — Commercial  Diving  Operations 

General 

Sec. 

1910.401  Scope  and  application. 

1910.402  Definitions. 

Personnel  Requirements 

1910.410  Personnel  qualifications. 

1910.411  Medical  requirements. 

Operations  Procedures 

1910.420  Safe  practices  manual. 

1910.421  General  operations  procedures. 

1910.422  Diver’s  log. 

1910.423  Specific  operations  procedures. 

1910.424  Maximum  allowable  oxygen  and 

nitrogen  limits. 

1910.425  Decompression  table  assessment. 

1910.426  Hand-hold  power  tools. 

1910.427  Welding  and  burning. 

1910.428  Explosives. 

1910.429  Fire,  emergency  and  evacuation 

procedures. 

Diving  Equipment  and  Systems 

1910.430  Equipment. 

1910.431  Helmets  and  masks. 

1910.432  Dry  suits  (variable  volume) . 

1910.433  Breathing  gas  hoses. 

1910.434  Air  compressors  and  systems  for 

,  respirable  air. 

1910.435  Pressure  vessels  for  human  oc¬ 

cupancy  (PVHO) . 

1910.436  Depth  gauges. 

1910.437  Compressed  gas  equipment. 

1910.438  Equipment  log. 

Recordkeeping  Requirements 

1910.440  Recording  and  reporting. 

1910.441  Availability  of  records. 

Authority:  Sec.  6,  8,  84  Stat.  1593,  1596, 
1599  (29  IT.S.C.  655,  657) ;  Secretary  of  Labor’s 
Order  8-76  (41  FB  25059);  29  CPR  Part  1911; 
sec.  41,  44  Stat.  1444  (33  U.S.C.  941)  ;  sec.  107, 
83  Stat.  96  (40  U.S.C.  333). 

Appendix  A — Recommended  British  Medical 
Research  Council  Decompression  Sickness 
Registry  Techniques,  Skeletal  Radiological 
Investigation  For  Divers 

Subpart  T — Commercial  Diving  Operations 
General 

§  1910.401  Scope  and  application. 

(a)  This  subpart  applies  to  every  place 
of  employment  within  the  inland  and 
territorial  waters  of  the  United  States, 
or  within  any  State,  the  District  of 
Columbia,  the  Commonwealth  of  Puerto 
Rico,  the  Virgin  Islands,  American 
Samoa,  Guam,  The  Trust  Territory  of 
The  Pacific  Islands,  Wake  Island,  Johns¬ 
ton  Island,  the  Canal  Zone,  or  within 
the  Outer  Continental  Shelf  lands  as 
defined  in  the  Outer  Continental  Shelf 
Lands  Act  (67  Stat.  462,  43  U.S.C.  1331), 
where  diving  and  related  operations  are 
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carried  out,  except  th&t  this  subpart  will 
not  ai^ly  to  working  c<mdltioi38  with  re¬ 
spect  to  which  other  Federal  agenclee  ex¬ 
ercise  statutory  authority  to  prescribe  or 
enforce  standards  or  regulations  affect¬ 
ing  occupational  safety  and  health. 

(b)  This  subpart  applies  to  diving  and 
related  operations  conducted  in  connec¬ 
tion  with  all  types  of  work  and  employ¬ 
ments,  including  general  industry,  con¬ 
struction,  ship  repairing,  shipbuilding, 
shipbreaking,  and  longshorlng;  except 
this  subpart  shall  not  apply  to  any  div¬ 
ing  oi>eration: 

(1)  PwfcMrmed  solely  for  instructional 
or  educational/ scientific  pui-poses;  and 

(2)  Utilizing  open-circuit,  compressed- 
air  SCUBA;  and 

(3)  Conducted  within  the  time-depth 
limits  of  no-decompression  diving. 

(c)  This  subpart  requires  employers 
engaged  in  diving  operations  to: 

(1)  Require  that  all  employees  en¬ 
gaged  in  diving  operations  are  qualified 
to  pei'form  their  work  assignments  in  a 
safe  and  healthful  mamier  as  provided 
in  §§  1910.410  and  1910.411; 

(2)  Develop,  maintain  and  comply  with 
a  safe  practices  manual  as  provided  in 
§  1910.420;  - 

(3)  Follow  safe  and  healthful  opera¬ 
tions  procedures  as  provided  in  §§  1910.- 
421  to  1910.429; 

(4)  Provide  appropriate  diving  equip¬ 
ment  and  systems  as  required  in  §§  1910.- 
430  to  1910.438;  and 

(5)  Record  and  report  job-related 
fatalities  and  serious  illnesses,  injuries 
and  accidents,  and  make  all  required 
records  available  to  the  Assistant  Secre¬ 
tary  for  Occupational  Safety  and  Health 
in  accordance  with  §§  1910.440  and 
1910.441. 

§  1910.402  DeOnilion^. 

As  used  in  this  subpart,  the  listed 
terms  are  defined  as  follows: 

“ATA”:  Atmosphere  absolute,  a  unit 
of  pressure  equivalent  to  760  millimeters 
of  mercury  (mmHg). 

“Ascent  time”:  The  time  Interval  be¬ 
tween  leaving  the  deepest  point  of  the 
dive  and  returning  to  the  surface  (1 
ATA). 

“Bell  diving”:  a  diving  mode  which 
uses  a  diving  bell. 

“Blowout”:  uncontrolled  loss  of  gas  or 
liquid  from  a  subsea  wellhead. 

“Bottom  time”:  The  time  interval  be¬ 
tween  leaving  the  surface  (1  ATA)  and 
the  beginning  of  ascent  from  the  deepest 
point  of  the  dive. 

“Breathing  mixture”:  air  or  a  mixture 
of  gases  breathed  by  a  diver  which  con¬ 
tains  a  physiologically  appropriate  pro¬ 
portion  of  oxygen. 

“Bursting  pressure”:  the  pressure  ex¬ 
erted  by  a  medium  such  as  a  breathing 
mixture  at  which  the  containment  vessel 
would  fail  structurally. 

“Decompression”:  the  reduction  of  en¬ 
vironmental  or  ambient  pressure  to  at¬ 
mospheric  pressure. 

“Decompression  chamber”:  a  PVHO 
'Pressure  Vessel  for  Human  Occupancy) 
used  to  decompress  divers  by  r^uclng 
pressure  under  controlled  conditions; 
also  vised  to  treat  decompression  sick¬ 
ness  by  recompression. 


“Detompr«B8i<m  achedule”:  a  time- 
depth  pro^  witti  a  specified  bottom  time 
and  whose  ^plication  is  calcu¬ 

lated  to  reduce  the  pressure  on  a  diver 
safdy. 

“Decompression  sickness”:  A  condition 
with  a  variety  of  symptoms  which  may 
result  from  the  f(H:mation  of  gas  or  gas 
bubbles  in  the  blood  or  other  tissues  of 
divers  during  or  subsequent  to  ascent  or 
other  pressure  reducticm.  Residual  audio- 
vestibular  or  nevurological  symptoms  in¬ 
volve  permanent  damage  to  the  hearing 
or  balance  system,  or  to  the  peripheral 
or  central  nervous  system,  respectively. 
Serious  ssrmptoms  involve  the  sensory  or 
neurological  systems  significantly,  and 
include  niunbness,  paralysis,  visual  and 
hearing  disturbmices,  chokes,  shock,  and 
unconsciousness.  Pain-only  symptoms 
are  limited  to  localized  joint  and  muscle 
pain,  minor  muscle  weakness  and  skin 
itching,  tingling,  or  redness.  Pain-only 
symptoms  which  recur  during  or  after 
recompression  therapy  are  classified  as 
serious  symptoms. 

“Decompression  table”:  a  set  of  de¬ 
compression  schedules  computed  on  com¬ 
mon  parameters. 

“Diver” :  an  employee  engaged  in  work 
using  underwater  apparatus  which  sup¬ 
plies  compressed  breathing  gas  at  ambi¬ 
ent  pressure  from  a  self-contained  or 
remote  source. 

“Diving  bell”:  an  open-bottom  or 
closed  device  which  allows  the  diver  to 
be  transports  to  and  from  the  under- 
w'ater  work  site  in  an  enclosed  compart¬ 
ment  partially  dry  (open-bottom  bell) 
or  totally  dry  (closS  bell) . 

“Dry  suit  (variable  volume)  ” :  a  diving 
suit  capable  of  being  inflatS  for  buoy¬ 
ancy  or  insulation  which  keeps  the 
diver’s  body  essentially  dry. 

“Exhaust  line  guard”:  A  device  to 
prevent  injury  from  contact  with  the  ex¬ 
haust  line  opening  inside  a  PVHO  when 
gas  is  being  vented  from  the  PVHO. 

■  “Exhaust  valve”:  a  valve  controlling 
the  venting  of  gas  from  a  PVHO,  diver’s 
helmet,  suit,  or  buoyancy-changing 
equipment. 

“FSW”:  a  foot  of  seawater;  a  unit  of 
pressure  generally  definS  as  ^  of  a 
standard  atmosphere,  which  represents 
the  pressure  exerted  by  a  foot  (rf  sea¬ 
water  having  a  specific  gravity  of  1.027, 
equal  to  approximately  .445  poimds  per 
square  inch. 

“Heavy  gear  diving”:  diving  which 
uses  standard  deep  sea  dress.  Including 
helmet  and  brass  breastplate,  suit  of  rub¬ 
berized  canvas,  and  heavy  weighted 
shoes. 

“Hard  piping”:  rigid  permanent  or 
semi-permanent  piping,  as  distinguished 
from  temporary,  fiexible  hoses. 

“Helmet  (open-circuit  and/or  sur¬ 
face-supplied)”:  breathing  and  protec¬ 
tive  equipment  which  encloses  the  diver’s 
head. 

“Hot  tapping”:  the  use  of  hot  or  cold 
methods  to  penetrate  a  structure  such  as 
a  pipeline  or  other  structure  which  is  in 
operation  and  contains  a  combustible 
substance. 

“Hyperbaric  conditions”:  pressvure 
conditions  hi  excess  of  surface  pressure 
(1  ATA). 


“Life-support  hose  bundle  (umbili¬ 
cal)”:  a  composite  hose/cable  or  sepa¬ 
rate  cables  extending  from  the  surface 
to  the  diver  or  PVHO  which  supplies 
breathing  gas,  power,  heat,  or  communi¬ 
cation,  as  necessary. 

“Life-support  equipment”:  equipment 
designed  to  provide  the  diver  with  an 
appropriate  respirable  atmosphere  and 
other  protection  as  required. 

“live-boating”:  the  practice  of  sup¬ 
porting  a  diver  from  a  vessel  which  is 
underway. 

“Mask  (open-circuit  and/or  surface- 
supplied)”:  breathing  and  protective 
equipment  which  covers  a  diver’s  f8M:e. 

“Mixed-ga«  diving” :  a  diving  technique 
in  which  the  diver  is  supplied  with  a  gas 
mixture  other  than  air. 

“No-decompression  diving”:  diving 
which  involves  depths  and  times  shallow 
and  short  enough  so  that  controlled 
ascent  can  be  made  without  stops  or 
stages,  e.g.,  dives  within  the  time-depth 
limits  of  the  no-decompression  table  in 
the  U.S.  Navy  Diving  Manual. 

“Non-retum  valve”:  a  one-way  check 
valve  installed  at  the  hose-helmet  at¬ 
tachment  point  or  elsewhere  in  the  sys¬ 
tem,  which  is  designed  to  prevent  suction 
or  loss  of  the  diver’s  breathing  mixture 
should  the  hose  be  severed  or  the  gas 
supply  be  interrupted. 

“Oxygen  cleaning”:  special  cleaning 
precautions  taken  to  prevent  oxygen  im- 
der  pressure  from  igniting  fiammables  on 
contact. 

“Oxygen  compatibility”:  the  ability  of 
a.  substance  to  come  into  contact  with 
high-pressure  oxygen  without  ignition. 

“Partial  pressure”:  that  portion  of  the 
total  gas  pressure  exerted  by  a  particular 
constituent  of  the  breathing  mixture. 

“Pneumofathometer”:  a  depth  meas¬ 
uring  device  indicating  depth  in  FSW, 
consisting  of  an  open-ended  hose  fixed 
to  the  diver,  with  the  other  end  con¬ 
nected  to  an  air  supply  and  pressure 
gauge  at  the  siuf  ace. 

“Pressure”:  force  per  imit  of  area.  In 
diving,  pressure  denotes  an  exposure 
greater  than  surface  pressure  (1  ATA). 

“PVHO”:  Pressme  Vessel  for  Human 
Occupancy.  A  pressure  vessel  designed  to 
contain  a  human  being. 

“Receiver”:  a  pressure  vessel  (other 
than  a  SCUBA  cylinder)  for  the  storage 
of  gases. 

“Recompression”:  an  increase  in  pres¬ 
sure  which  is  calculated  to  eliminate  the 
symptoms  of  decompression  sickness 
when  applied  to  a  diver  in  a  PVHO  as 
therapy. 

“Saturation  diving”:  a  diving  mode  in 
which  the  diver’s  body  is  saturated  with 
inert  gas  so  that  additional  time  spent  at 
pressure  does  not  result  in  additional  up¬ 
take  of  gas  nor  require  an  increase  in 
decompression  time. 

“Saturation  habitat”:  a  fixed  or  mov¬ 
able  system  of  single  or  multiple  PVHO’s 
in  which  a  diver  lives  tmder  saturation 
and  from  which  he  may  make  working 
excursions. 

“SCUBA”:  self-contained  underwater 
breathing  apparatus. 

“Self-contained  diving”:  a  diving 
mode  which  allows  the  diver  to  carry  his 
own  breathing  gas  supply  and  be  inde- 
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pendent  of  the  surface  with  regard  to 
breathing  gas. 

“Standby  diver”:  a  diver  available  to 
go  to  the  aid  of  another  diver  in  the 
water  or  assist  in  the  retrieval  of  a 
PVHO. 

“Surface-supplied  diving”:  a  diving 
mode  in  which  the  diver  receives 
breathing  gas  frcxn  the  surface. 

“Treatment  table”:  a  time  profile  of 
pressure  and  breathing  gas  whose  ap¬ 
plication  is  calculated  to  eliminate  the 
s3miptoms  of  decompression  sickness. 

“Work  site” :  a  vessel  or  surface  struc¬ 
ture  from  which  dives  are  supported  and/ 
or  the  tmderwater  location  where  work 
is  performed. 

“Working  pressure”:  the  normal  op- 
eratii^  pressure  exerted  by  a  medium 
such  as  a  breathing  mixture.  The  ratio 
of  bursting  to  working  pressure  is  the 
factor  of  safety. 

Personnel  Requirements 
§  1910.410  Personnel  qualifications. 

(a)  General.  Each  employer  engaged  in 
diving  operations  shall  require  that  all 
employees  engaged  as  divers  or  in  sur¬ 
face  support  or>8rations  meet  the  medical 
requirements  and  possess  the  necessary 
experience  and  proficiency  to  perform 
their  work  assignments  in  a  safe  and 
healthful  manner  in  accordance  with  the 
provisions  of  this  subpart. 

(b)  Required  experience  and  ptofl.- 
ciency.  Employers  shall  require  that  em¬ 
ployees  assigned  to  specific  diving  activi¬ 
ties  shall  possess  the  following: 

(1)  Knowledge  and  skills  gained 
through  training  or  experience  in  the 
following: 

(1)  Diving  procedures  and  techniques, 

(ii)  Emergency  procedures, 

(ill)  Physiology  as  it  relates  to  diving, 
and 

(iv)  Diving  equipment; 

(2)  Familiarity  with  procedures  and 
proficiency  in  the  use  of  tools,  equipment 
and  devices  relevant  to  the  assigned 
tasks; 

(3)  For  employees  engaged  as  divers 
ditions,  i^s^ical  qualifications  for  such 
or  otherwise  exposed  to  hyperbaric  con- 
activities,  determined  in  accordance  with 
the  requirements  of  §  1910.411; 

(4)  For  employees  engaged  as  diving 
paramedics,  who  have  been  trained  as 
Emergency  Medical  Technicians/Div¬ 
ing  (EMT/D) ,  Navy  Hospitalmen  or 
equivalent,  knowledge  of  diving  medicine 
and  treatment  to  the  degree  that  will 
enable  such  persons  to  handle  medical 
apd  diving  emergencies  under  the  direc¬ 
tion  of  an  on-call  physician;  and 

(5)  For  employees  who  operate  decom¬ 
pression  chambers,  knowledge  of  cham¬ 
ber  operations,  the  use  of  treatment 
tables  and  post-treatm^t  procedures. 

(c)  Employee  training.  Where  an  em¬ 
ployee  does  not  possess  the  skills  and 
training  in  diving  procedures  or  techni¬ 
ques  or  in  the  safe  use  of  tools,  equip¬ 
ment,  or  devices,  the  employer  shall  as¬ 
sign  another  employee  who  possesses  the 
necessary  skills  and  training,  except  that 
the  employer  may  assign  limited  tasks  to 
employees  undergoing  training  provided 
such  tasks  are  performed  under  the  di¬ 


rection  of  experienced  and  qualified  m- 
ployees. 

(d)  Designated  person-in-charge.  (1) 
The  employer  or  a  qualified  employee 
designated  by  the  onployer  shall  be  in 
charge  of  each  diving  operation. 

(2)  The  responsibilities  of  such  desig¬ 
nated  person  shall  include  Job  coordina¬ 
tion  and  planning,  pre-dive  instructions, 
fire,  onergency,  and  evacuation  proce¬ 
dures,  tool  and  equiimient  inspections, 
supervision  of  decompression  treatment, 
maintenance  of  the  employer’s  record  of 
dives,  and  otherwise  confirming  that 
work  practices,  procedures,  and  equip¬ 
ment  conform  to  the  requirements  of 
this  subpart. 

(3)  The  employer  shall  require  that 
any  person  designated  in  accordance 
with  paragraph  (d)  (1)  of  this  section 
has  had  previous  qualifying  experience 
as  a  commercial  or  military  diver. 

§1910.411  Medical  requirements. 

(a)  General.  Every  employer  shall  pro¬ 
vide  or  make  available  at  no  cost  to  em¬ 
ployees  engaged  as  divers  or  otherwise 
subjected  to  hsrperbaric  conditions,  the 
services  of  a  licensed  physician  to  per¬ 
form  the  following  medical  examina¬ 
tions: 

(1)  An  initial  medical  examination; 

(2>  ^Annual  reexaminations;  and 

(3)  A  reexamination  after  a  diving- 
related  injury  or  Illness. 

(b)  Information  provided  to  the  exam¬ 
ining  physician.  The  employer  shall  pro¬ 
vide  the  following  information  to  the 
examining  physician: 

(1)  A  copy  of  this  subpart  ; 

(2)  A  summary  of  the  duties  to  which 
the  employee  may  be  assigrfed;  and 

(3)  Information  from  previous  reports 
of  physicians  concerning  the  affected 
employee,  upon  request  of  the  examining 
physician. 


(c)  Physical  examination.  (1)  Thewn- 
ployer  shall  provide  employees  engaged 
as  divers  or  otherwise  subjected  to  hyper¬ 
baric  conditions  with  an  initial  medical 
examination,  except  as  described  in  para¬ 
graph  (c)  (2)  of  this  section,  and  annual 
medical  reexaminati(ms,  which  shall  in¬ 
clude  the  following: 

(1)  Work  history; 

(ii)  The  tests  required  in  Table  I,  as 
appropriate; 

(iii)  Any  tests  deemed  necessary  to 
establish  the  presence  or  absence  of  any 
of  the  disqualifying  conditions  listed  in 
paragraph  (f)  of  this  section:  and 

(iv)  Any  additional  tests  the  physi¬ 
cian  deems  necessary  to  prepare  the  writ¬ 
ten  report  required  by  paragraph  (e)  of 
this  section. 

(2)  Within  30  days  from  the  effective 
date  of  this  subpart,  the  employer  shall 
provide  employees  engaged  as  divers  or 
subjected  to  hyperbaric  conditions  with 
a  medical  examination,  except  if  an  em¬ 
ployee  can  show  to  the  satisfaction  of 
the  employer  after  consultation  with  the 
examining  physician,  that  within  one 
year  prior  to  the  effective  date  of  this 
subpart  he  has  had  a  ccxnprehensive 
medical  examination  comparable  to  the 
initial  examination  required  by  this  sec¬ 
tion,  and  that  the  resiilts  of  this  exami¬ 
nation  did  not  indicate  the  presence  of 
significant  abnormalities  affecting  the 
organs,  systems,  or  general  health  of  the 
employee,  as  listed  in  paragraph  (e)  (1) 
(ii)  of  this  section,  or  any  of  the  condi¬ 
tions  in  paragraph  (f)  of  this  section. 
At  the  termination  of  one  year  from  the 
date  of  such  comparable  medical  ex¬ 
amination,  the  employer  shall  provide 
such  employee  with  an  annual  medical 
reexamination  as  required  in  paragraphs 
(a)  and  (c)(1)  of  this  section.  ' 


Table  I. — Medical  tests  for  diving 


Test  Initial  Annual  Re-  Comments 

examination 


History  and  physical . X  X 

Chest  X-ray . X  X 


Bone  and  joint  X-ray  survey...  (')  (') 


EKO:  standard  (12  L) . X  (>) 

EKQ:  Stress . .j, . 

Pulmonary  function . 

Audiogram . X  X 

EEQ . 

Visual  acuity . X  _ 

Color  blindness . X  _ 

Hematocrit,  hemoglobin,  white  X  X 

blood  count. 

Routine  urinalysis . X  X 


Include  predisposition  to  unconsciousness,  vomiting,  cardiac 
arrest,  impairment  of  oxygen  transport,  serious  blood  loss, 
or  an^hing  which,  in  the  opinion  of  the  examining  physi¬ 
cian,  will  interfere  with  effective  underwater  work. 

PA  (projection:  14  by  17  in,  minimum). 

For  divers  engaged  in  dives  outside  the  no-decompression 
time-depth  limits,  required  initially  and  every  3  years, 
and  as  medically  indicated.  (British  Medical  Research 
Council  Decompression  Sickness  Registry  interpretation 
required;  British  Medical  Research  Council  Decompression 
Sickness  Registry  techniques  recommended.  For  tech¬ 
niques,  see  appendix  A). 

Required  initially  to  establish  baseline,  annually  after  age 
3-5,  and  as  medically  indicated. 

Required  only  as  me^cally  indicated. 

Do.  ^ 

Threshold  audiogram  by  pure  tone  audiometry;  bone  con¬ 
duction  audiogram,  as  medically  indicated. 

Required  only  as  medically  indicated. 

Required  initially  and  as  medically  indicated. 

Required  initially. 


1  See  comments. 

(d)  Reexamination  after  injury  or  ill¬ 
ness.  (1)  The  employer  shall  provide  any 
employee  engaged  as  a  diver  or  otherwise 
expos^  to  h3T>erbaric  conditions  with  a 
medical  examination  following  a  diving- 
related  injury  or  illness  which  requires 
hospitalization  of  72  hours  or  more,  or 


a  diving-related  injiury  or  Illness  requir¬ 
ing  treatment  by  an  attending  physician 
for  a  period  of  at  least  5  days,  or  known 
decompression  sickness  with  audio-vesti¬ 
bular  or  central  nervous  system  dysfunc- 
tifxi. 
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(2)  'nie  emplt^er  Shan  not  pennit  the 
employee  to  return  to  work  as  a  divw  or 
otherwise  be  subjected  to  h3rperbaric  con¬ 
ditions  until  he  is  physically  fit  to  do 
so,  based  on  the  physician’s  r^wrt. 

(3)  The  exambling  physician  shaU  de- 
tennine  the  scope  the  examination  in 
light  of  the  nature  of  the  injury  or  ill¬ 
ness. 

(e)  Physician’s  writen  report.  (1)  With 
respect  to  the  initial  examination,  annual 
reexaminatimis  and  reexamination  after 
a  diving-related  injury  or  illness,  the 
employer  shall  obtain  a  written  r^xirt 
from  the  examining  idiirsician  containing 
the  following  infcumation: 

(1)  A  statemoit  indicating  the  results 
of  the  medical  examinations  and  tests 
givoi  in  accordance  with  this  section; 

(ii)  The  physician’s  (pinion  as  to  the 
fitness  of  the,  employee  to  perform  his 
duties  based  on  the  employee’s  medical 
histmy  and  any  medical  d^ciencies  re¬ 
vealed  by  the  tests  required  in  TUble  I, 
particularly  with  respect  to  the  follow¬ 
ing; 

(A)  Stress  to  the  pulmcmary,  muscular, 
cardiac,  and  skeletal  systems, 

(B)  Interference  with  effective  exter¬ 
nal  communication  of  the  gas-contain¬ 
ing  organs  of  the  body, 

(C)  Cmidition  of  the  central  and  pe¬ 
ripheral  nervous  system,  and 

(D)  Any  other  factor  which  indicates 
material  impairment  of  the  employee’s 
health; 

(iii)  The  idiysician’s  opinim  based  on 
the  employee’s  medical  history  and  any 
medical  d^ciencies  revealed  by  the  tests 
required  in  Thble  I,  or  any  other  tests 
necessary,  as  to  whether  any  of  the  con¬ 
ditions  listed  in  paragraph  (f)  of  this 
section  exist; 

(iv)  Any  recommended  limitations  up¬ 
on  the  employee’s  activities  as  a  diver 
or  exposure  to  hyperbaric  conditions; 
and 

(V)  A  statement  that  the  employee  has 
been  informed  by  the  examining  physi¬ 
cian  of  the  results  of  the  examination 
and  any  medical  conditions  which  re¬ 
quire  further  examination  or  treatment. 

(2)  The  employer  shall  instruct  the 
phsrsician  not  to  reveal  in  the  written  re¬ 
port  specific  findings  or  diagnoses  unre¬ 
lated  to  occupational  exposure  to  the  im- 
derwater  environment. 

(3)  The  employer  .shall  provide  a  copy 
of  the  physician’s  written  report  to  the 
affected  employee. 

(f)  Disqualifying  conditions.  Tlie  em¬ 
ployer  shall  disqualify  from  diving  or  ex¬ 
posure  to  hyperbaric  conditions  any  em¬ 
ployee  who  is  found  by  the  examining 
physician  to  have  any  of  the  following: 

(1)  ffistory  of  seizure  disorder  other 
than  early  childhood  febrile  convulsions; 

(2)  Cyrtic  or  cavitary  disease  of  the 
lungs,  significant  obstructive  or  restric¬ 
tive  lung  disease,  or  recurrent  pneumo¬ 
thorax; 

(3)  Chronic  inability  to  equalize  sinus 
and  middle  ear  pressure; 

(4)  ISgnificant  centi^  or  peripheral 
nervous  system  disease ; 

(5)  Significant  cardiac  abnormalities; 

(6)  Chitmic  alcoholism,  drug  abuse,  or 
history  ot  psychosis; 


(7>  Significant  hemoglobinopathies; 

(8)  Significant  malignancies; 

(9)  Destruction  of  one  vestibular  end 
organ,  recurrent  Meniere’s  disease,  or 
grossly  impaired  hearing;  or 

(10)  Significant  osteonecrosis. 

(g)  Withdrawal  of  employee.  (1)  The 
employer  shall  determine  on  the  basis  of 
the  physician’s  written  report  whether 
an  employee’s  health  would  be  material¬ 
ly  impaired  by  continued  diving  or  ex¬ 
posure  to  hyperbaric  conditions  or 
whether  there  are  necessary  limitations 
on  the  employee’s  activities. 

(2)  If  indicated  by  such  determination, 
the  employer  shall  withdraw  the  em¬ 
ployee  from  such  exposure  or  shall  appro¬ 
priately  limit  the  employee’s  activity. 

(3)  Upon  notification  of  withdrawal 
from  diviing  or  permanent  limitation  of 
activity,  any  affected  employee  may  re¬ 
quest  that  a  second  medical  opinion  be 
obtained  from  a  physician  chosen  by 
such  employee. 

(4)  If  the  employer’s  determination 
based  on  the  medical  opinion  of  the  sec¬ 
ond  physician  differs  from  the  first,  a 
third  medical  opinion  shall  be  obtained 
from  a  physician  jointly  agreed  upon  by 
the  first  two  physicians. 

(5)  TTie  written  report  of  the  third 
physician  shall  be  the  basis  for  the  ^- 
ployer’s  final  determination. 

(h)  Medical  recordkeeping.  (1)  The 
employer  shall  establish  and  maintain  a 
accurate  medical  record  for  each  em¬ 
ployee  subject  to  the  medical  require¬ 
ments  of  this  section.  The  record  shaU 
include: 

(i)  Physicians’  written  reports;  and 

(11)  A  copy  of  the  information  pro¬ 
vided  to  the  physician  as  required  by 
para^I^  (b)  of  this  section. 

(2)  Tlie  employer  shaU  maintain  this 
record  for  at  least  5  years  foUowing  th^ 
employee’s  last  hyperbaric  exposure  with 
such  employer. 

(3)  Upcm  request  by  the  employee  or 
former  employee,  the  employer  shall 
transfer  a  copy  of  the  employee’s  medical 
record  to  a  physician  designated  by  the 
employee  or  former  employee. 

Operations  Procedures 
§  1910.420  Safe  practices  manual. 

(a)  General.  Each  employer  engaged 
in  diving  operations  shaU  develop  and 
maintain  a  safe  practices  manual,  and 
shall  foUow  the  procedures  set  out  in 
such  manual  for  all  diving  operations. 

(b)  Content.  The  employer  shaU  in- 
clde  in  the  safe  practices  manual  the 
safety  and  health  requirements  for  each 
tvpe  of  diving  operation  engaged  in  by 
the  «nployer,  to  Include  the  foUowing: 

(1)  The  assignment  of  qualified  em¬ 
ployees  to  enable  the  operation  to  be  per¬ 
formed  in  a  safe  and  healthful  manner 
in  accordance  with  the  requirements  of 
§§  1910.410  and  1910.411; 

(2)  Operations  procedures,  including 
fire  emergency  and  evacuation  proce¬ 
dures,  consistent  with  auplicable  provi¬ 
sions  contained  in  §§  1910.421  to  1910.- 
429:  smd 

(3)  'The  use  of  diving  equioment  and 
systemS'Whlch  shall  comply  with  the  re¬ 
quirements  of  §§  1910.430  to  1910.438. 


(c)  Availability.  ’The  employer  shaU 
make  the  safe  practices  manual  readily 
avaUable: 

(1)  At  the  work  site; 

(2)  To  aU  employees  involved  in  diving 
operations;  and 

(3)  Upon  request,  to  the  Assistant  Sec¬ 
retary  or  his  designee. 

§  1910.421  General  operations  proce¬ 
dures. 

(a)  General.  The  employer  shall  con¬ 
duct  all  diving  operations  in  compliance 
procedures  contained  in  this  section. 

(b)  Emergency  aid.  (1)  The  employer 
shaU  develop  and  maintain  a  list  of  the 
avaUable  sources  of  emergency  aid, 
equipment,  and  professional  assistance 
with  their  call  signs  or  phone  numbers 
and  instructions  for  establishing  contact 
with  them. 

(2)  The  employer  shaU  make  the  list 
available  at  the  work  site,  at  the  em¬ 
ployer’s  principal  place  of  business  and 
at  the  field  operations  oflSces. 

(3)  The  employer  shaU  include  in  the 
list  information  necessary  for  the  re¬ 
quisition  of,  or  access  to,  the  foUowing 
types  of  emergency  aid  ajHiropriate  for 
the  type  of  diving  operations  engaged  in: 

(1)  Decompression  chamber  (when  not 
otherwise  required  by  paragraph  (i)  of 
this  .ection) ; 

(t'  Hospital  or  medical  treatment 
faculty; 

(ill)  Air  transportation; 

(iv)  On-caU  physician;  and 

(V)  U.S.  Coast  Guard  Rescue  Coord¬ 
ination  Centers. 

(4)  The  employer  shaU  confirm  that 
two-way  communications  necessary  to 
the  requisition  of,  or  access  to,  the 
emergency  aid,  equipment,  and  profes¬ 
sional  assistance  shaU  be  avaUable  or 
accessible  to  the  work  site. 

(c)  First  aid.  (1)  The  employer  shaU 
provide  and  keep  readily  available  at  the 
work  site  first-aid  supplies  approved  by 
a  consulting  physician  and  appropriate 
to  the  employer’s  diving  operations,  in¬ 
cluding  a  cc^y  of  the  American  Red 
Cross  Advanc^  First-Aid  Manual  or 
equivalent.  Such  suopUes  shaU  include 
an  oral  airway  (oropharyngeal,  approxi¬ 
mately  4"  in  length)  suitable  for  mouth- 
to-mouth  resuscitation. 

(2)  ’The  employer  shaU  provide  a 
manual  resuscitator  (bag  type)  consist¬ 
ing  of  manually  controUed  oxygen  flasks, 
transparent  mask  and  connecting  tubing, 
and  spare  flasks  for  immediate  use  at 
the  work  site. 

(3)  In  the  absence  of  a  physician  or  a 
diying  paramedic,  the  employer  shaU 
proyide  at  the  worksite  an  employee  who 
has  a  yalid  certificate  in  adyanced  first- 
aid  training  from  the  American  Red 
Cross  or  equlyalent  training  and  who  has 
training  in  the  use  of  a  manual  resusci¬ 
tator. 

(4)  In  addition  to  the  requirement  of 
paragraoh  (c)  (2)  of  S  1910.425,  the  eiri- 
ployer  shall  provide  a  diving  paramedic 
for  any  diving  operation  which  is  one 
hour  or  more  travel  time  from  a  medi¬ 
cal-treatment  faculty. 

(d)  Hazards  to  diving  operations.  (1) 
The  employer  shkU  give  notice  of  the 
planned  diving  operations,  including  the 
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daily  start  and  finish  times,  to  those  in 
the  vicinity  whose  activities  may  in¬ 
terfere  with  or  pose  a  hazard  to  the 
diving  operations,  such  as  underwater 
demolition  operaticms.  movement  of  sur¬ 
face  vessels,  or  lifting  of  material  di¬ 
rectly  over  the  diving  operations. 

(2)  Whenever  hazardous  activities  in 
the  vicinity  of  the  diving  operations  or 
ccmdlticms  such  as  weather  or  sea  state 
may  interfere  with  the  ability  of  an  em¬ 
ployee  to  perform  safety  imdowater  or 
impair  his  health,  the  employer,  after 
consultation  with  the  affected  employee, 
shall  not  allow  such  employee  to  dive  for 
the  duration  of  such  hazardous  activity 
or  adverse  condition.  In  no  case  shall  the 
employer  require  an  employee  to  dive 
against  the  employee’s  will. 

(e)  Temporary  impairment  or  condi¬ 
tion.  The  employer  shall  not  permit  em¬ 
ployees  to  dive  or  be  otherwise  exposed 
to  hyperbaric  conditions  for  the  duration 
of  any  known  temporary  impairment  or 
condition  such  as  a  c(dd,  alcoholic  in¬ 
toxication  or  its  aftereffects,  influence  of 
drugs,  pregnancy,  respiratory  or  middle 
ear  disease,  skin  or  external  ear  infec¬ 
tion,  or  excessive  fatigue  or  emotional 
distress,  if  such  imoalrment  or  condition 
is  likely  to  impair  the  health  or  interfere 
materially  with  the  employee’s  ability  to 
perform  a  specific  diving  task  or  be  ex¬ 
posed  to  hyperbaric  conditions  safely. 
The  «nployer  shall  consult  with  the  af¬ 
fected  employee  before  making  such  de¬ 
termination.  In  no  case  shall  the  em¬ 
ployer  require  an  employee  to  dive  or  be 
exposed  to  h3rperbaric  conditions  against 
the  employee’s  will. 

(f )  Inspection  of  tools,  equipment  and 
operational  systems.  (1)  nie  employer 
shall  confirm  that  all  tools,  equipment, 
and  operational  systems  used  in  diving 
operations  are  in  proper  woiicing  order, 
appropriate  for  the  tasks,  and  in  compli¬ 
ance  with  §§  1910.430  to  1910.438. 

(2)  Tools,  equipment,  and  operational 
systems  used  in  diving  operations  shall 
be  inspected  at  the  commencement  of 
each  day’s  diving  operations,  and  moni¬ 
tored  throughout  the  operations  by  the 
designated  person-in-charge  of  the  div¬ 
ing  operations. 

(3)  The  employer  shall  confirm  that 
each  employee  engaged  as  a  diver  in  the 
diving  (^ration  has  inspected  his  per¬ 
sonal  diving  equipment  prior  to  each 
day’s  diving. 

(g>  Dicing  plan.  (1)  The  employer 
shall  develop  a  written  diving  plan  for 
each  diving  operation  which  varies  from 
any  provisions  described  in  the  safe 
practices  manual.  Where  such  informa¬ 
tion  is  not  known  sufficiently  in  advance 
to  make  written  docmnentation  practi¬ 
cable,  such  information  shall  be  conveyed 
verbally. 

(2)  The  employer  shall  include  in  the 
diving  plan  references  to  the  provisions 
of  the  safe  practices  manual  that  apply 
to  the  specific  diving  cmeration  and  shall 
Include  any  additional  instructions  which 
are  necessary  to  carry  out  the  diving 
operations  safely. 

(3)  The  employer  shall  make  thfe  div¬ 
ing  plan  available  to  affected  employees 
at  the  work  site. 


(4)  Prior  to  commencing  and  engag¬ 
ing  in  each  diving  operation  the  em¬ 
ployer  shall  inform  each  employee^  in¬ 
volved  of  the  information  contained  in 
the  safe  practices  manual  and  the  diving 
plan  pertaining  to  the  diving  operation. 

(h)  Means  for  entering  and  leaving 
the  water.  Tlae  employer  shall  provide 
safe  means  for  entering  or  leaving  the 
water  from  the  diving  platform.  Addi¬ 
tionally,  the  means  of  entering  and  leav¬ 
ing  the  water  shall  be  adequate  to  facili¬ 
tate  rescue  of  personnel. 

(i)  Pressure  vessel  for  human  occu¬ 
pancy  (PVHO) . 

(1 )  For  any  dive  outside  the  no-decmn- 
pression  time-depth  limits,  the  employer 
shall  provide  a  dual-lock,  multiplace 
decompression  chamber  having  a  mini¬ 
mum  capabtiity  of  Q  ATA  (equivalent  to 
165  FSW)  ready  for  use  at  the  work  site, 
with  a  qualified  chamber  operator.  The 
decompression  chamber  shall  accommo¬ 
date  the  dlver(s)  and  a  person  rendering 
treatment. 

(2)  For  bell  or  deep  diving  system  op¬ 
erations,  the  employer  shall  provide  a 
deck  decompression  chamber  capable  of 
recompression  to  the  depth  of  the  dive, 
or  such  bell  or  deep  diving  system  shall 
be  capable  of  carrying  out  any  appli¬ 
cable  mixed-gas  or  saturation  decom¬ 
pression  treatment  procedure. 

(3)  The  employer  shall  provide  appro¬ 
priate  decompression  and  treatoent 
tables  at  the  woric  site. 

(j)  Post-dive  precautions.  After  the 
completion  of  any  dive  outside  the  no¬ 
decompression  time-depth  limits,  the 
employer  shall: 

(1)  Take  necessary  st^s  to  have  em¬ 
ployees  engaged  as  divers  rmain  awake 
and  in  the  vicinity  of  the  decompression 
chamber  for  at  least  one  hoiur; 

(2)  Instruct  such  divers  to  remain 
within  two  hours’  travel  time  of  the  de¬ 
compression  chamber  for  an  additional 
five  hours;  and 

(3)  Instruct  such  divers  to  avoid  fly¬ 
ing,  except  in  an  emergency,  within: 

(i)  12  hours  after  decompression  from 
a  dive  outside  the  no-decompression 
time-depth  limits,  or 

(ii)  24  hours  after  decompression  from 
a  saturation  dive. 

(k)  Diving  at  altitude.  For  any  diving 
operation  conducted  at  an  elevation  sig¬ 
nificantly  above  sea  level,  the  employer 
shall  utilize  decompression  procedures 
which  take  the  reduced  surface  pressure 
into  account. 

(l)  Thermal  exposure.  Additional  pre¬ 
cautions  shall  be  taken  by  the  employer 
to  protect  the  diver  from  adverse  ther¬ 
mal  exposme  while  engaged  in  diving. 

(m)  Standby  diver.  The  employer  shall 
provide  a  standby  diver  to  available 
and  located  as  specified  to  perform  the 
following  fxmctions: 

(1)  At  the  surface,  to  aid  a  working 
diver  engaged  in  any  dive  outside  the 
no-decompression  time-depth  limits,  ex¬ 
cept  that  when  two  divers  are  in  the  wa¬ 
ter  working  together  and  can  reach  each 
other  within  3  minutes  a  standby  diver 
is  not  required; 

(2)  Near  the  surface,  to  tend  a  bell 
during  retrieval; 


(3)  At  the  surface,  to  aid  a  wwking 
diver  engaged  in  a  live-boating  opera- 
tion;  and 

(4)  At  the  point  of  entry  to  tend  a 
diver  entering  a  tunnel,  wreck,  pipe,  or 
similarly  enclosed  or  confining  under¬ 
water  structure  (other  than  a  saturation 
habitat) . 

(n)  Underwater  hazardous  conditions. 
(1)  Additional  precautions  shall  be 
taken  by  the  employer  and  reviewed  with 
the  employee  to  protect  such  employee 
diving  in  the  vicinity  of  underwater  suc¬ 
tion  hazards  such  as  sluices  and  major 
inflow/oul^ow  pipes. 

(2)  Whenever  possible,  emoloyers  shall 
not  expose  ^ployees  engaged  as  divers 
to  the  hazards  of  strong  water  currents 
created  ^by  mechanical  apparatus,  high 
intensity  sonar,  or  effects  of  active  ca¬ 
thodic  protection,  and  shall  confirm  that 
such  devices  are  inactivated  and  their 
controls  tagged  prior  to  the  commence¬ 
ment  of  the  diving  operation. 

(o)  Warning  display.  The  employer 
shall  display  a  rigid  rwlica  of  the  inter¬ 
national  code  flag  “A”  not  less  than  1 
meter  in  height  near  the  work  site  so 
that  it  has  all-round  visibility. 

(p)  Reserve  breathing  gas  supply.  The 
employer  shall  provide  and  make  avail¬ 
able  to  each  diver  engaged  in  a  diving 
operation  a  reserve  breathing  gas  supply 
physiologically  apprc^riate  for  the  depth 
of  the  dive.  Such  supply  shall  be  suffi¬ 
cient  for  life  support  until  the  diver  csin 
safely  return  to  a  place  of  refuge  or  the 
surface. 

(q)  Communications.  The  employer 
shall  provide  an  operating  2-way  audio 
communication  system  between  the  diver 
and  the  tender,  except  as  permitted  by 
paragraph  (b)  (1)  of  §  1910.423. 

,  (r)  Employer’s  record  of  dives.  (1)  The 
onployer  shall  establish  and  maintain 
a  record  of  each  diver’s  diving  exposure. 
This  record  shall  contain  the  following: 

(1)  Name  and  address  of  the  employer; 

(ii)  Location  and  date  of  diving  opera¬ 
tion; 

(iii)  Names  of  divers,  tenders,  and 
person- in-charge ; 

(iv)  Depth  of  dive; 

(v)  Bottom  time; 

(vi)  Water  temperatmre  and  thermal 
protection  used; 

(vii)  Environmental  conditions  (sea 
state,  underwater  visibility,  and  imder- 
water  currents) ; 

(vill)  Decompression  tables  used; 

(ix)  Breathing  mixture  used  and 
composition; 

(X)  Type  of  work  performed; 

(xi)  Tj^  of  diving  equipment  worn; 

(xii)  Any  unusual  conditions,  includ¬ 
ing  decompression  sickness  incidents; 
and 

(xlli)  Repetitive  dive  designation  or 
time  of  last  pressi^re  exposure. 

(2)  For  a  diving  operation  with  uni¬ 
form  exposures  involving  more  than  one 
diver,  a  single  record  applicable  to  all 
involved  divers  is  sufficient.  Where  the 
exposure  of  any  diver  varies  in  any  re¬ 
spect,  the  employer  shall  keep  a  separate 
record  of  these  variations. 

(3)  The  employer  shall  record  accu¬ 
rate  time-pressure  profiles  for  all  dives. 
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Ttie  tiine-pressare  profile  shall  be  auto¬ 
matically  recmtled  and  shall  be  capable 
of  being  monitored  at  the  surface  for  all 
air  dives  deeper  than  190  FSW  and  tor 
all  mixed-gas  dives. 

(s)  Pontiaming.  Empl<Qrers  shall  con¬ 
firm  that  vessels  fitmi  which  diving 
eraticms  are  conducted  are  fixed  ot  dy¬ 
namically  positioned  to  afford  a  safe 
wmidng  idatf orm. 

§  1910.422  Diver's  log. 

(a)  Format  and  entries.  (1)  The  em¬ 
ployer  shall  require  that  each  employee 
engaged  as  a  diver  establish  and  main¬ 
tain  a  personal  diver's  log. 

(2)  The  diver’s  log  shall  omtain: 

(i)  A  reemd  (ff  diving  employment 
from  the  effective  date  of  this  sul^art. 
including  job  titles,  dates,  and  ^ployers’ 
names  and  addresses.  Each  oni^ymait 
entry  shall  be  attested  to  by  the  emidoy- 
er’s  signature; 

(ii)  A  comply  record  oi  civilian 
and  military  educational  and  training 
coiuses,  including  course  titles  and  names 
and  addresses  of  institutioQs; 

(iii)  A  reemd  (ff  dates  of  all  medical 
examinations  required  by  this  sul^Mxt, 
and  names  and  addresses  cd  examining 
physicians;  and 

(iv)  Information  pertinent  to  each  div¬ 
ing  exposure,  to  include  the  following: 

(A)  Location,  date,  and  timp  of  diving 
operation, 

(B)  Dive  d^ith, 

(C)  Bottom  time, 

(D)  Diving  equimnent  used, 

(E)  Breathing  mixture  used, 

(F)  Repetitive  dive  designation, 

(G)  Occurrence  of  decompression 
sickness,  and 

(H)  Signature  of  the  designated  per- 
son-in-charge  (m  site. 

§  1910.423  Specific  operations  proce¬ 
dures. 

(a)  General.  In  addition  to  the  gen¬ 
eral  (^)erations  procedures  required  by 
S  1910.421,  the  employer  shall  comply  as 
appnH>riate  with  the  q;)ecific  operations 
procedures  contained  in  this  section. 

(b)  Self-contained  diving.  The  em¬ 
ployer  shall  comply  with  the  following 
procediu^  for  s^-contained  diving  op¬ 
erations. 

(I)  The  employer  need  not  provide  the 
communications  required  by  paragraph 
(q)  of  §  1910.421  for  an  employee  who  is 
accompanied  by  another  diver  (buddy) 
or  who  can  communicate  with  the  tender 
on  the  surface  through  a  safety  line  us¬ 
ing  pull  signals. 

(2)  The  planned  time  of  such  a  div¬ 
ing  operation,  including  decompression 
time,  shall  not  exceed  the  air  supply  dur- 
atiem  of  the  cylinders  exclusive  of  the 
reserve  supply.  The  reserve  gas  supply  as 
required  in  S  1910.421(p)  shall  not  be  in¬ 
cluded  in  the  planned  time  of  the  dive. 

(3)  The  cylinder  pressure  shall  be  de¬ 
termined  immediately  befme  each  dive. 

(4)  A  weight  belt  with  a  simple,  quick 
release  shall  be  worn  which  is  appropri¬ 
ate  for  Ihe  suit  and  depth  of  the  dive. 

(5)  A  cylinder  harness  with  a  simple, 
quick  release  shall  be  worn  to  secure  the 
breathing  mixture  cylinders  to  the  diver. 


(6)  The  weight  belt  and  cylinder  har¬ 
ness  shall  be  independently  attached  to 
permit  r^ease  of  either  one  without  in¬ 
terference  by  the  other. 

(7)  A  personal  flotation  device  shall 
be  worn  except  for  diving  in  enclosed 
spaces  or  in  the  saturation  mode. 

(8)  Compressed  breathing  gas  cylin¬ 
ders  shall  be: 

(i)  Annually  inspected  internally  and 
externally  for  corrosion  and  pitting; 

(ii)  Subjected  to  a  hydrostatic  test  of 
5/3  times  the  maximiun  allowable  work¬ 
ing  presstue  of  the  cylinders  at  least 
every  5  years,  and  additionally,  prior  to 
use  when  visibly  damaged  or  significantly 
pitted  or  corroded.  The  date  of  the  hy¬ 
drostatic  test  shall  be  stamped  on  the 
tested  cylinders; 

(iii)  Removed  from  service  if  they  do 
not  meet  the  requirements  of  the  hydro¬ 
static  test.  Results  of  inspections  and 
tests  shall  be  recorded  in  the  equipment 
log  in  accordance  with  §  1910.438;  and 

(iv)  Filled  from  a  compressed  gas  sys- 
trai  equipped  with  a  relief  valve  that 
controls  the  maximum  filling  pressure. 

(c)  Surface-supplied  diving.  The  em¬ 
ployer  shall  comply  with  the  following 
procedures'  for  surface-supplied  diving 
operations. 

(1)  The  depth  of  each  dive  shall  be 
determined  prior  to  the  start  of  (^ra¬ 
tions. 

(2)  Except  when  an  integral  part  of 
the  gear,  a  weight  belt  with  a  simple, 
quick  release  appropriate  for  the  suit 
and  depth  of  the  dive  shall  be  worn. 

(3)  Except  for  heavy  gear  diving,  a 
separate  safety  harness  with  a  positive 
buckling  device  shall  be  worn.  The  har¬ 
ness  shall  distribute  the  load  of  the 
diver’s  body,  and  shall  prevent  any 
strain  from  being  placed  on  the  diver’s 
mask  or  helmet  when  the  iimbilical  at¬ 
tached  to  the  lift  ring  on  the  harness  is 
pulled. 

(d)  Air  diving.  The  employer  shall 
limit  air  dives  between  190-220  FSW  to 
a  bottom  time  of  30  minutes  or  less. 

(e)  Mixed-gas  diving.  The  employer 
shall  c(xnply  with  the  following  proce- 
dtires  for  mixed-gas  diving  operatiems. 

(1)  The  breathing  mixtme  supplied  to 
the  diver  shall  be  composed  of  a  mixture 
of  gases  that  is  appropriate  for  the  depth 
and  duration  of  the  dive. 

(2)  Mixed  gas  shall  be  used  as  the 
breathing  mixture  for  dives  deeper  than 
220  FSW. 

(3)  In  the  event  of  failure  of  the  re¬ 
serve  mixed-gas  breathing  supply,  air 
may  be  used  as  an  emergency  breathing 
mixture. 

(f)  Bell  diving.  The  employer  shall 
comply  with  the  following  procediu^es  for 
bell  diving  operations. 

(1)  A  minimiun  of  2  divers  shall  be 
used  for  dives  using  a  closed  diving  bell. 

(2)  Open  or  closed  bells  shall  be  pro¬ 
vided  and  used  for  dives  of  220  FSW  and 
dewier,  other  than  structurally  enclosed 
dives,  and  for  dives  which  require  more 
than  120  minutes  of  deccxnpression  time, 
except  that  closed  bells  shall  be  pro¬ 
vided  and  used  for  dives  of  300  FSW  and 
deeper. 


(g)  Live-boating.  The  onployer  shall 
comply  with  the  following  procedures 
for  live-boating  operations. 

(1)  When  live-boating,  a  protective 
device  shall  be  installed  rni  the  pr(H>oller 
or  other  equally  effective  means  shall  be 
taken  to  prevent  the  hose  from  becom¬ 
ing  entangled  in  the  propeller. 

(2)  A  reserve  breathing  gas  supply 
shall  be  carried  by  each  diver  engaged  in 
live-boating.  The  supply  shall  be  suffi¬ 
cient  for  life  support  until  the  diver  can 
be  safely  returned  to  the  siirface. 

(3)  Tjive-boating  shall  not  be  con-  " 
ducted  at  night  or  in  rough  seas. 

(4)  Live-boating  shall  be  limited  to 
dives  with  depths  of  220  FBW  or  less,  or 
decompression  times  of  120  minutes  or 
less. 

§  1910.424  Maximum  aBowable  oxygen 
and  nitrogen  limits. 

(a)  Partial  pressure  of  oxygen.  The 
employer  shall  confirm  that  the  partial 
pressure  of  oxygen  in  the  breathing  mix¬ 
ture  supplied  to  divers  during  the  under¬ 
water  working  interval  does  not  exceed 
the  levels  in  Table  n  for  the  exposure 
times  indicated. 

Table  II 

Maximum 

oxygen 

partial 

pressure. 


ATA;  Maximum,  exposure  time 

1.6 _ •.  30  minutes 

1.5 _  40  minutes 

1.4 _  50  minutes 

1.3 _  1  hour 

1.2 _  1  hour  20  minutes 

1.1 _  2  hours 

1.0 _  12  hours 

0.5 _  over  12  hours 


(b)  Long-duration  oxygen  limits.  The 
employer  shall  cmifirm  that  the  maxi¬ 
mum  continuous  oxygen  level  in  a  sat¬ 
uration  habitat  does  not  exceed  a  partial 
pressure  of  0.5  ATA. 

(c)  Partial  pressure  of  nitrogen.  The 
employer  shall  confirm  that  the  partial 
pressure  of  nitrogen  in  the  air  supplied 
to  divers  working  underwater  does  not 
exceed  6.1  ATA  (equivalent  to  220  FSW) . 

§  1910.425  Decompression  table  assess* 
ment. 

(a)  General.  The  employer  shall  utilize 
decompression  tables  based  on  tested  and 
accept^  physiological  criteria,  and  shall 
assess  such  tables  in  accordance  with  the 
assessment  program  specified  in  this 
section. 

(b)  Categories  of  dive  records.  The 
employer  shall  separate  and  analyze  dive 
records  according  to  the  following 
categories: 

(1)  Air  dives  deeper  than  66  FSW  or 
outside  the  no-decompression  time- 
depth  limits ; 

(2)  Mixed- gas  dives  with  bottom 
depths  in  the  range  from  0-400  FSW,  by 
table; 

(3)  Saturation  dives;  and 

(4)  Mixed-gas  dives  with  bottom 
depths  deeper  than  400  FSW,  by  table. 

ic) ^Phasing  of  effective  dates.  Com¬ 
mencing  with  the  effective  date  of  this 
subpart,  the  employer  shall  assess  rec- 


FB)EIAL  REGISTEt,  VOL  41,  NO.  215 — FRIDAY,  NOVEMBER  5,  1976 


PROPOSED  RUIES 


48965 


ords  of  air  dives  deeper  than  66  FSW  or 
outside  ~the  no-decompression  time- 
depth  limits,  mixed-gas  dives  with  bot¬ 
tom  depths  in  the  range  from  0-400  FSW, 
and  saturation  dives  in  accordance  with 
Performance  CTriteria  A;  and  addition¬ 
ally.  the  employer  shall  evaluate  records 
of  mixed-gas  dives  with  bottom  depths 
deeper  than  400  FSW  as  requir^  in 
paragraphs  (d)  and(e)  (1),  (2)  and  (3) 
of  this  section. 

(2)  Commencing  one  year  from  the 
effective  date  of  this  subpart,  the  em¬ 
ployer  shall  assess  records  of  mixed-gas 
dives  with  bottom  depths  deeper  than 
400  FSW  in  accordance  with  Perform¬ 
ance  Criteria  A.  For  a  period  of  one  year 
from  the  effective  date  of  this  subpart, 
the  employer  shall  only  conduct  mixed- 
gas  dives  with  bottom  depths  deeper 
than  400  FSW: 

(i)  With  a  diving  paramedic  on  site 
(unless  Performance  Criteria  A  is  met) ; 
and 

(ii)  Using  a  schedule  or  table  which 
has  incurred  no  incident  of  the  t3rpe  of 
decompression  sickness  specified  in 
.Column  3  of  Performance  Criteria  A  or 
B. 

Performance  criteria  A 


Number  of  dives 


Number 

of  decom4  1  2 

preesion 

sickness  Total,  all 

Incidents  types  of  de-  Serious 
compression 
si&ness 

3 

Residual  audiovesti- 
bular  or  neurological 

1 

22-30 

93-123 

Any  incident  in  any 

2 

31-38 

124-152 

number  of  dives 

3 

39-46 

153-180 

requires  corrective 

4 

47-54 

181-207 

action  in  accord- 

5 

55-62 

206-233 

ance  with  para. 

6 

63-70 

234-259 

(e)(5). 

7 

71-78 

260-285 

8 

79-86 

286-310 

9 

87-98 

311-335 

10 

94-101 

336-361 

Note.— The  minimum  number  of  dives  required  for 
assessment  of  col.  1  Is  22,  and  for  col.  2, 93.  Col.  1  includes 
all  types  of  decompression  sickness:  pain-only,  serious, 
and  residual. 

(3)  Commencing  three  years  from  the 
effective  date  of  this  subpart,  the  em¬ 
ployer  shall  assess  records  of  air  dives 
deeper  than  66  FSW  or  outside  the  no¬ 
decompression  time-depth  limits,  mixed- 
gas  dives  with  bottom  depths  shallower 
than  400  pBW,  mixed-gas  dives  with 
bottom  depths  deeper  than  400  FSW, 
and  saturation  dives  in  accordance  with 
Performance  Criteria  B. 

Performance  criteria  B 
Number  of  dives 

Number _ 


of  decom¬ 
pression 
sickness 
incidents 

1 

Total,  all 
types  of  de¬ 
compression 
sickness 

2 

Serious 

3 

Residual  audiovestib- 
ular  or  neurological 

1 

44-61 

186-249 

Any  incident  in  any 

2 

62-78 

250-307 

number  of  dives 

3 

79-95 

308-363 

requires  corrective 

4 

96-111 

364-417 

action  in  accordance 

5 

112-127 

418-470 

with  par.  (e)(5) 

6 

126-143 

471-522 

7 

144-158 

528-574 

8 

159-174 

575-624 

9 

175-189 

625-674 

10 

190-205 

675-724 

Note. — The  minimum  number  of  dives  required  tor 
assessment  of  col.  1  is  44,  and  fo^  col.  2, 188.  CoL  I  includes 
all  types  of  decompression  sickness:  pain-only,  serious, 
and  residual. 


(d)  Assessment  period.  The  employer 
shall  assess  records  of  dives  each  assess¬ 
ment  period,  and  shall  complete  such 
assessment  within  45  days  from  the  close 
of  the  period  being  assessed.  An  assess¬ 
ment  period  shall  be  one  calendar  month 
or,  if  longer,  the  time  necessary  to  at¬ 
tain  the  minimum  number  of  dives 
specified  in  Performance  Cbriteria  A  or 
B,  as  appropriate,  except  that  the  assess¬ 
ment  period  shall  terminate  as  soon  as 
one  residual  audio-vestibular  or  neuro¬ 
logical  incident  is  incurred  or  as  soon 
as  two  Column  1  or  two  Column  2  in¬ 
cidents  are  incurred  in  less  than  the 
minimum  number  of  dives  specified  in 
Performance  CMteria  A  or  B.  as  appro¬ 
priate. 

(e)  Assessment  procedure.  (1)  The 
employer  shall  total  the  number  of  dives 
and  the  number  of  incidents  of  4^ni- 
pression  sickness  by  types  (Column  1, 
all  types;  Column  2,  serious;  Colmxm  3, 
residual  audio-vestibular  or  neurologi¬ 
cal)  indicated  in  Performance  Criteria 
A  or  B.  as  appropriate,  for  each  category 
of  dive  specified  in  paragraph  (b)  of 
this  section. 

(2)  The  employer  shall  compare  his 
total  incident/total  dive  figures  for  each 
type  of  decompression  sickness  for  each 
category  of  dive  with  the  appropriate 
column  of  Performance  Criteria  A  or  B, 
as  appropriate. 

(3)  If  the  employer’s  total  for  any  type 
of  decompression  sickness  for  any 
category  of  dive  exceeds  the  maximum 
indicated  for  the  specified  number  of 
dives  in  Performance  Criteria  A  or  B,  as 
appropriate,  the  employer  shall  inves¬ 
tigate  the  circumstances  surrounding 
the  dive(s)  in  question,  and  shall  pre¬ 
pare  a  written  analysis  evaluating  these 
circumstances. 

(4)  If  the  employer’s  total  for  any  type 
of  decompression  sickness  for  air  dives 
deeper  that  66  FSW  or  outside  the  no¬ 
decompression  time-depth  limits,  mixed- 
gas  dives  with  bottom  depths  in  the 
range  from  0-400  FSW,  or  saturation 
dives  exceeds  the  maximum  indicated 
for  the  specified  niunber  of  dives  in  Per¬ 
formance  Criteria  A  or  B,  as  appropriate, 
for  two  out  of  three  assessment  periods, 
the  employer  shall: 

(i)  Modify  the  procedures,  schedule(s) 
or  table(s)  in  a  manner  calculated  to 
effect  improvement;  and 

(ii)  Docmnent  and  explain  the  changes 
made  in  such  procedures,  schedule  (s)  or 
table(s) . 

(5)  If  the  emidoyer’s  total  for  any  t3T)e 
of  decompression  sickness  for  air  dives 
deeper  than  66  FSW  or  outside  the  no¬ 
decompression  time-depth  limits,  mixed- 
gas  dives  with  bottom  depths  in  the  range 
from  0-400  FSW,  or  saturation  dives 
exceeds  the  maximum  indicated  for  the 
specified  number  of  dives  in  Performance 
Criteria  A  or  B,  as  appropriate,  for  three 
out  of  five  assessment  periods,  the  em¬ 
ployer  shall: 

(i)  Discontinue  use  of  the  schedule(s) 
or  table  (s)  involved,  or  return  such 
schedule(s)  or  table(s)  to  a  laboratory 
for  modification  and  testing; 

(ii)  Have  such  modified  schediile(s)  or 
table(s)  tested: 


(A)  In  a  manner  which  permits  the. 
results  of  such  testing  to  be  applied  to 
the  entire  table  with  validity, 

(B)  Using  at  least  six  subjects  per¬ 
forming  physical  work,  and 

(C)  Until  12  consecutive  man-dives 
without  decompression  sickness  have 
been  attained  on  each  schedule  or  table 

(iii)’  Document  the  testing  required 
above. 

(6)  Commencing  one  year  from  the 
effective  date  of  this  subpart,  if  the  em¬ 
ployer’s  total  for  any  type  of  decompres¬ 
sion  sickness  for  mixed-gas  dives  with 
bottom  depths  deeper  than  400  FSW 
exceeds  the  maximum  indicated  for  the 
specified  niunber  of  dives  in  Performance 
Criteria  A  or  B,  as  appropriate,  for: 

(1)  Two  out  of  three  assessment  pe¬ 
riods,  the  employer  shall  follow  the  pro¬ 
cedures  specified  in  paragraph  (e)  (4) 
of  this  section:  or 

(ii)  Three  out  of  five  assessment  pe¬ 
riods,  the  employer  shall  follow  the  pro¬ 
cedures  specified  in  paragraph  (e)  (5) 
of  this  section. 

(f)  New  table  assessment.  ’The  em¬ 
ployer  shall  have  written  verification 
that  each  new  table  has  been  tested  in 
the  laboratory  in  accordance  with  the 
requirements  of  paraguraph  (e)  (5)  of 
this  section  before  such  table  is  used  in 
the  field. 

§  1910.426  Hand-held  power  tools. 

(a)  De-energizing  tobls.  The  employer 
shall  de-energize  all  hand-held  electrical 
tools,  including  hand-held  electrical 
equipment  inside  bells  and  habitats,  at 
the  surface  when  being  placed  into  or 
retrieved  from  the  water. 

(b)  Switches  and  controls.  The  em¬ 
ployer  shall  confirm  that  hand-held 
power  tools  (electric,  hydraulic  and 
pneumatic)  have  a  constant  pressure 
switch  or  control. 

§  1910.427  Welding  and  burning. 

(a)  Grounding.  The  employer  shall 
confirm  that  welding  machine  frames 
are  securely  grounded. 

(b)  Insulation.  The  employer  shall 
confirm  that  welding  cables,  electrode 
holders,  and  connections  are  properly 
insulated. 

(c)  Disconnect  switch.  ’The  employer 
shall  confirm  that  the  welding  electrical 
circuit  has  a  positive  disconnect  switch. 
The  switch  shall  remain  open  except 
during  actual  imderwater  welding  or 
burning. 

(d)  Protective  apparel.  The  employer 
shall  confirm  that  insulated  gloves  are 
worn  by  divers  engaged  in  welding  or 
burning. 

(e)  Inert  gas  purging.  The  employer 
shall  confirm  that  closed  compartments, 
structures  or  pipelines  which  are  sub¬ 
jected  to  the  heat  of  welding  or  burning 
are  fiooded,  vented  or  purged  with  inert 
gas  prior  to  welding  or  burning,  except 
during  hot  tapping  operations. 

§  1910.428  Explosives. 

(a)  General.  Employers  shall  trans¬ 
port,  store  and  use  explosives  in  compli¬ 
ance  with  §  1910.109  and  S  1926.912  of 
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this  chapter,  as  appropriate,  and  with 
the  requirements  of  this  section. 

(b)  Transport  and  storage.  Tlie  em¬ 
ployer  shall  confirm  that  single  compo¬ 
nent  explosives  are  transported  and 
stored  in  magazine  boxes.  Blasting  caps 
shall  not  be  stored  with  exidosives. 

(c)  Circuit  tests.  Hie  employer  .shall 
confirm  that  electrical  continuity  of  ex¬ 
plosive  circuits  are  not  tested  with  divers 
in  the  water. 

(d)  Area  clearance.  Hie  employer  shall 
confirm  that  divers  are  out  of  the  water 
before  explosives  are  detonated. 

§  1910.429  Fire,  emergency  and  evacua¬ 
tion  procedures. 

(a)  Fire.  Hie  emidoyer  shall  develop  a 
fire  fighting  jdan  specifically  covering 
diving  operations  and  their  immediate 
work  areas  in  additicm  to  any  general  fire 
fighting  plan  for  the  vessel,  platform, 
facility,  or  other  work  site  from  which 
diving  operations  take  place.  Hre  fight¬ 
ing  equipment  appropriate  to  impilement 
the  plan  shall  be  available  and  ready 
for  use  at  the  work  site  during  diving 
operations. 

(b)  Emergency.  Hie  employer  shall 
develop  an  emergency  plan  which  shall 
include  procedures  for  the  following  con¬ 
tingencies  or  emergencies: 

(1)  Loss  voice  communicaticms; 

(2)  Interruption  of  the  surface  gas 
supply; 

(3)  Parting  (d  the  diver’s  life  support 
hose  bundle  (umbilical) ; 

(4)  Diver  entanglement  or  entrap¬ 
ment; 

(5)  Oxygen  poisoning; 

(6)  Nitrogen  narcosis; 

(7)  Decmnpression  sickness; 

(8)  Uncontrolled  buoyant  ascent 
(blowup) ; 

(9)  Physical  injury;  or 

(10)  Acute  illness. 

(c)  Evacuation  and  rescue.  Hie  em¬ 
ployer  shall  develop  evacuation  plans  for 
surface-supplied,  saturation,  and  bell 
diving  operations  including  the  rescue 
or  retrieval  of  manned  PVHO’s  in  emer¬ 
gencies  such  as: 

(1)  Storms,  fires,  or  blowouts  requir¬ 
ing  evacuation  of  the  work  site  (work 
platform) ;  or 

(2)  Loss  of  power  which  significantly 
affects  the  ability  to  maintain  life  sup¬ 
port  systems. 

(d)  Instructions.  Hie  employer  shall 
instruct  monbers  of  the  diving  team  in 
fire  fighting,  onergency,  and  evacuation 
procedures  and  assignments  prior  to 
cmnmencing  diving  operations. 

Diving  Equipment  and  Systems 
§  1910.430  Equipment. 

(a)  General.  Employers  engaged  in 
diving  operations  shall  instruct  em¬ 
ployees  in  the  use  of  tools,  equipment 
and  systems  so  as  to  comply  with  the 
requir^nents  of  this  subpart. 

(d)  Modification.  Hie  employer  shall 
confirm  that  any  modification  made  to 
the  design  and/or  (gieration  of  any 
equipment,  device,  or  S3rstem  that 
changes  its  operational  characteristics 
with  respect  to  br^thing  ^as  flow  is 
noted  In  the  equipm^t  log  in  accordance 
with  :  1910.438. 


§  1910.431  Helmets  and  masks. 

(a)  General.  (1)  Hie  employer  shall 
confirm  that  open-circuit  helmets  and 
masks  (except  oral-nasal)  are  capable  of 
ventilating  at  least  4.5  cubic  feet  per 
minute  (cfm)  of  gas  when  supplied  at  the 
pressure  recommended  by  the  manufac¬ 
turer  of  the  equipment. 

(2)  A  2-way,  audio-commimication 
system  shall  be  incorporated  into  hel¬ 
mets  and  masks  used  for  diving  opera¬ 
tions  except  as  specified  in  paragraph 

(b)  of  S  1910.423. 

(b)  Surface-supplied  helmets  and 
masks.  Hie  employer  shall  ccxifirm  that 
surface-supplied  helmets  and  masks: 

(1)  Are  equipped  with  non-return 
valves; 

(2)  Are  made  of  corrosion-resistant 
materials  if  used  in  salt  water;  and 

§  1910.432  Dry  suits  (variable  volume). 

Hie  employer  shall  confirm  that  dry 
suits  (variable  volume)  or  similar  buoy¬ 
ancy-changing  equipment  which  do  not 
connect  directly  to  the  helmet  are 
equimied  with  exhaust  valves  to  mini¬ 
mize  the  possibility  of  blowup. 

§  1910.433  Breathing  gas  hoses. 

(a)  Rating.  The  employer  shall  con¬ 
firm  that  breathing  gas  hose  assemblies 
are  designed  for  bursting  pressures  of 
not  less  than  4  times  the  maximum  al¬ 
lowable  working  pressure  at  which  they 
are  to  be  used.  Such  hoses  shall  be 
marked  with  the  maximum  allowable 
working  presstire.  In  no  case  shall  the 
working  pressure  be  less  than  the  maxi¬ 
mum  depth  of  the  dive  (converted  to 
pounds  per  square  inch  (psi))  plus  100 
ptsi. 

(b)  Properties.  The  employer  shall  con¬ 
firm  that  breathing  gas  hoses  are  resist¬ 
ant  to  kinking  and  capable  of  the  re¬ 
quired  gas  flow  rates  for  the  system  used. 

(c)  Testing.  (1)  Hie  employer  shall 
test  breathing  gas  hoses  and  fittings  at 
least  annually  to  1.5  times  their  maxi¬ 
mum  allowable  working  pressure.  In  ad¬ 
dition,  they  shall  be  tested  after  each 
exposure  to  rough  usage  or  to  other  use 
which  results  in  visible  damage. 

(2)  Information  concerning  the  tests 
performed  on  such  hoses  and  fittings 
shall  be  entered  in  the  equipment  log  in 
accordance  with  the  requirements  of 
§  1910.438. 

(d)  Markings.  (1)  Hie  employer  shall 
mark  breathing  gas  hoses  clearly  in  10 
ft.  increments  up  to  50  ft.  starting  at  the 
diver’s  end  at  50  ft.  increments 
thereafter,  to  enable  the  tender  to  deter¬ 
mine  how  much  hose  has  been  payed  out. 

(2)  Hose  markings  shall  not  be  used 
as  a  primary  method  for  determining 
diver  depth.  A  pneumofathometer  or 
similarly  reliable  and  accurate  method 
shall  be  used  instead. 

(e)  Corrosion  resistance.  'The  employ¬ 
er  shall  confirm  that  breathing  gas  hose 
fittings  used  in  salt  water  service  are 
made  of  corrosion-resistant  materials. 

(f)  Design.  The  employer  shall  con¬ 
firm  that  the  connections  of  breathing 
gas  hose  fittings  are  of  a  type  that  can¬ 
not  be  accidentally  disengaged  from  the 
sections  of  hose  or  gas  system. 


(g)  Protection.  Employers  shall  tape, 
cap,  or  plug  breathing  gas  hoses  when 
not  in  use  to  prevent  foreign  matter 
frmn  entering  the  hoses. 

(h)  Oxygen  cleaning.  TTie  employer 
shall  confirm  that  oxygen  cleaning  nec¬ 
essary  to  prevent  ignition  of  materials 
within  the  breathing  gas  hoses  when  such 
hoses  are  phiced  in  use  is  performed  using 
appropriate  cleaning  agents.  The  clean¬ 
ing  process  shall  be  described  in  the 
equipment  log  in  accordance  with 
§  1910.438. 

(i)  Tagging.  Hie  employer  shall  iden¬ 
tify  breathing  gas  hoses  and  fittings  used 
in  oxygen  service  by  a  tagging  system 
or  similar  method. 

§  1910.434  Air  compressors  and  systems 
for  respirable  air. 

(a)  Volume  tanks  or  receivers.  The  em¬ 
ployer  shall  confirm  that  volume  tanks 
or  receivers  manufactured  after  the  ef¬ 
fective  date  of  this  subpart  and  used  in 
compressed  air  syst^ns  for  respirable  air 
comply  with  the  design  and  construction 
requirements  of  the  current  American 
Society  of  Mechanical  Engineers  (ASME) 
Boiler  and  Pressure  Vessel  Code,  Sec¬ 
tion  Vin,  Unfixed  Pressure  Vessels. 
Tanks  or  receivers  manufactured  before 
the  effective  date  of  this  subpart  shall 
be  maintained  in  conformity  with  the 
code  requirements  to  which  they  were 
built.  Volume  tanks  or  receivers  shall  be 
equipped  with  a  check  valve  on  their  in¬ 
let  side,  a  pressure  gauge,  and  a  relief 
valve  set  to  relieve  at  the  maximum 
allowable  working  pressure  (xi  the  volume 
tank  or  receiver. 

(b)  Recording  of  maintenance  and 
repairs  performed.  ’Hie  employer  shall 
make  an  entry  in  the  equiixnent  log  of 
all  maintenance  and  repairs  performed 
on  the  compressors  and  the  air  systems, 
in  accordance  with  S  1910.438.  These  en¬ 
tries. shall  include  such  information  as 
belt  or  oil  changes  on  the  compressor, 
any  ^gine  maintenance  or  repairs  per¬ 
formed,  or  any  other  change  or  repair 
to  any  pait  of  the  air  system,  such  as  a 
filter  change. 

(c)  Air  purity  requirements.  The  em¬ 
ployer  shall  confirm  that  air  supplied  as 
a  breathing  mixture  to  a  diver  does  not 
contain  a  level  of  caibon  monoxide 
greater  than  15  parts  per  million,  or  a 
level  of  carbon  dioxide  greater  that  500 
parts  per  million.  The  hydrocarbon  con¬ 
tent  shall  not  exceed  5  milligrams  per 
cubic  meter,  and  the  air  shall  not  have 
any  noxious  or  pnmounced  odor. 

(d)  Air  compressor  intakes.  The  em¬ 
ployer  shall  locate  air  compressor  intakes 
in  an  area  free  of  exhaust  fumes  and 
other  contamination.  The  air  intakes  of 
air  compressors  permanently  installed  in 
an  enclosed  space  shall  be  piped  exter¬ 
nally  to  a  source  clear  of  exhaust  fumes 
and  other  contaminants  if  an  internal 
combustion  engine  is  used  as  the  prime 
mover. 

(e)  Compressors.  The  employer  shall 
analyze  compressor  air  output  once  every 
1,000  operating  hours  or  once  every  six 
months,  whichever  occurs  first,  to  verify 
that  the  air  discharge  meets  the  air 
purity  requirements  of  paragraph  (c) 
of  this  section.  A  record  shall  be  kept  of 
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these  readings  in  the  equipment  log  in 
accordance  with  i  1910.438. 

§  1910.435  PrcMure  vessels  for  human 
occupancy  (PVHO). 

(a)  General  PVHO  requirements.  The 
employer  shall  confirm  that  pressure 
vessels  for  human  occupancy  manufac- 
tiu^  after  the  effective  date  of  this  sub¬ 
part  conform  to  the  requlronents  of  the 
current  ASME  Boiler  and  Pressure  Ves- 
sd  Code.  Section  Vm.  XJhfired  Pressure 
Vessels.  PVHO’s  manufactured  before 
the  effective  date  shall  be  maintained  in 
conformity  with  the  code  requirements 
to  which  they  were  built. 

(b)  Oxygen  piping  on  PVHO' s.  (1)  The 
employer  shall  confirm  that  all  hard 
piping  systems,  fittings  and  tubing  car¬ 
rying  pure,  high-pressure  oxygen  are 
made  of  corrosion-resistant  metals. 

(2)  PVHO  internal  oxygen  outlets 
shall  have  non-retum  valves  or  shut-off 
valves. 

(3)  Shut-off  valves  used  in  an  oxygen 
system  above  125  psi  shall  be  of  the 
slow-opening  type,  such  as  a  needle-type 
valve. 

(c)  Installed  oxygen  breathing  system. 
On  PVHO’s  with  installed  oxygen  breath¬ 
ing  systems,  the  employer  shall  provide 
adequate  ventilation  to  prevent  the  oxy¬ 
gen  concentration  in  ^e  PVHO  from 
rising  above  25  percent. 

(1)  When  ventilation  is  the  sole 
method  used,  the  oxygen  concentraticm 
shall  be  continuously  monitored. 

(2)  When  an  overboard  oxygen  dump 
system  is  used,  the  oxygen  concentration 
shall  be  monitored  at  least  once  every  15 
minutes. 

(d)  Fire  protection.  The  employer  shall 
confirm  that  PVHO’s  are  designed  and 
equipped  to  eliminate  internal  combus¬ 
tible  materials  and  soiurces  of  ignition  to 
the  extent  feasible. 

(e)  Illumination.  The  employer  shall 
confirm  that  interiors  of  PVHO’s  are 
capable  of  being  Illuminated  from  the  in¬ 
terior  or  exterior  to  permit  visual  obser¬ 
vation  of  the  diver  from  the  exteriw  as 
necessary. 

(f)  Exhaust  line  guard.  ’The  employer 
whfl.li  install  an  exhaust  line  guard  on 
the  exhaust  outlet  Inside  the  PVHO. 

(g)  Audio-cdmmunication.  ’The  on- 
ployer  shall  confirm  that  an  operating. 
2-way  audio-communication  system  is 
provided  and  used  while  a  PVHO  is  in 
(deration. 

§  1910.436  Depth  gauge*. 

(a)  Testing  and  calibration.  (1)  The 
employer  shall  confinn  that  depth  gauges 
used  in  surface-sui^lied  and  beU  diving 
and  in  the  pressure  system  on  PVHO’s 
are  deadweight  tested  or  calibrated 
against  a  master-reference  gauge  every 
six  months  and  any  time  th^re  is  reastm 
to  believe  they  are  not  fimctioning  prop¬ 
erly.  A  card  or  label  shall  be  attached  to 
the  gauges  showing  date  of  test  or  cali¬ 
bration. 

(2)  An  entry  shall  be  made  in  the 
equipment  log  identifying  the  gauges 
tested  or  calibrated  and  describing  the 
method  used  in  accordance  with 
9  1910.438. 


(b)  Installation  to  allow  checking.  Ihe 
employer  shall  confirm  that  depth  gauges 
in  the  pressure  system  on  PVHO’s  are  so 
Installed  as  to  allow  a  syston  check  of 
their  accxmacy. 

§  1910.437  Conmreflsed  gas  equipment 
(except  SCUBA  cylinders) . 

(a)  Securing  of  cylinders.  The  employ¬ 
er  shall  store  compressed  gas  cylinders 
in  a  well-v«itllated  area^  protect  them 
from  heat,  and  secure  them  from  falling. 

(b)  Protection  cap.  ’The  employer  shaU 
keep  the  protectkm  cap  over  the  cyllnd&r 
neck  and  valve  of  compressed  gas  cylin¬ 
ders  when  they  are  not  in  use. 

(c)  Pressure  regulator  (oxygen).  The 
empK^er  shall  utilize  oxygen-compatible 
pressure  regulators  to  control  flow  in 
oxsrgen  si^tems. 

§  1910.438  Equipment  log. 

(a)  Content.  ’The  employer  shall 
establish  and  maintain  an  equipment  log 
in  which  at  least  the  following  informa¬ 
tion  shall  be  entered: 

<1)  The  procedures  followed  in  testing 
gas  supply  hoses  and  fittings  and  the 
results  of  such  tests; 

(2)  ’The  procedures  followed  in  the 
oxygen  cleaning  of  hoses  and  the  meth¬ 
ods  and  materials  used  to  maintain 
cleanliness; 

(3)  ’The  maintenance  and  repairs  to 
the  air  compressor  and  the  air  system; 

(4)  The  testing  and  calibration  of 
depth  gauges; 

(5)  Any  changes  made  to  the  design 
and  (^Teraticm  of  any  equipment,  device 
or  system  that  change  its  (^rational  air 
flow  characteristics;  and 

(6)  Air  system  air  purity  tests. 

(b)  Entries.  For  each  entry  in  the 
equiixnent  log,  the  employer  shall  idra- 
tify  the  equipment  or  part,  describe  the 
nature  of  the  work,  note  the  date  on 
which  the  work  is  performed,  and  re¬ 
quire  the  individual  performing  the  woric 
to  sign  and  print  his  name. 

RXCOROKUPING  RXQTTnUEIfINTS 
§  1910.440  Recording  and  reporting. 

(a)  Recording.  Ihe  employer  shall 
record  occupatimial  injuries  and  ill¬ 
nesses  in  accordance  with  the  require¬ 
ments  of  Part  1904  of  this  chapter. 

(b)  Reporting.  (1)  ’The  onployer  shall 
report  to  the  Area  Director  of  the  Oc¬ 
cupational  Safety  and  Health  Adminis- 
tratkm,  UJ3.  D^^artment  of  Labor,  the 
occurroice  of  any  of  the  following  em¬ 
ployment-related  accidents,  injuries,  or 
illnesses: 

(1)  Any  fatality; 

(ii)  Any  hospitalizatitm  ot  five  or  more 
employees; 

(ili)  Any  diving-related  Injury  or  ill¬ 
ness  to  any  diver  requiring  hospitaliza¬ 
tion  of  72  hours  or  more; 

(iv)  Any  diving-related  injury  or  ill¬ 
ness  to  a  diver  requiring  at  least  5  days’ 
treatmoit  by  an  attaading  physicians; 
or 

(v)  Decompression  sickness  with  resid¬ 
ual  audiovestibular  or  neurological  ef¬ 
fects. 

(2)  ’The  employer  shall  report  either 
orally  or  in  writing  within  48  hours  after 


the  occurrence.  ’Hie  report  shall  relate 
the  circumstances  of  the  accident^  the 
number  of  fatalities,  and  the  extent  of 
any  injuries  or  Illnesses.  Hie  Area  Di¬ 
rector  may  require  such  additional  re¬ 
port,  in  writing  or  otherwise,  as  he  deems 
necessary  concerning  the  accident. 

§  1910.441  Availability  of  records. 

(a)  Inspection  of  records.  Upon  the 
request  of  an  authorized  representative 
of  the  Assistant  Secretary  for  Occupa¬ 
tional  Safety  and  Health,  the  employer 
shall  make  available  for  inspection  and 
copying  any  manual,  report,  plan,  record, 
log,  table  verification,  PVHO  oxygen 
concentration  monitoring  record,  or 
document  required  by  this  subpart. 

(b)  Retention  of  records.  The  em¬ 
ployer  shall  retain  manuals,  r^;>orts, 
plans,  records,  logs,  table  verifications, 
PVHO  oxygen  concentration  monitoring 
records  and  documents  required  by  this 
subpart  for  at  least  3  years,  except 
that  the  medical  recmrds  required  in 
9  1910.411  shall  be  retained  for  5  years. 
’This  requirement  shall  not  apply  to  the 
diver’s  log  required  in  9  1910.422. 

(c)  Transfer  of  records.  In  the  event 
the  employer  ceases  to  do  business,  the 
successor  employer  shall  receive  and  re¬ 
tain  all  records  required  by  this  subpart. 

Appskdix  a 

RXCOlUfXNOKO  BBmSR  MTOICAL  EX8ZABCH 

COTTNCn.  DXCOMPSXSSIOlf  SICKMXSS  XXOISTST 

TflCBNIQUKS  SKXLETAI.  SADIOLOOICAI.  IMVUTX- 

GATION  rOK  DlVXflfl 

The  basic  skeletal  survey  should  Include 
views  of  the  head  and  proximal  parts  of  the 
shafts  of  the  humerus  and  femur  on  each 
side  and  projections  of  each  knee  including 
the  distal  two-thirds  of  the  shafts  of  the 
tibU. 

The  early  demonstration  of  dysbaric  os¬ 
teonecrosis  demands  high  quality  radio¬ 
graphs  which  clearly  demonstrate  the  bone 
trabeculae.  This  will  require  the  optimxim 
screen/fllm  combination,  an  adequate  ratio 
grid  and  focal  spot  size  of  1  or  2  mm.  A  small¬ 
er  size  with  a  high-speed  rotating  tube 
should  be  used  if  this  is  available.  Qonad  pro¬ 
tection  should  always  be  used.  A  list  of  rec¬ 
ommended  projections  and  specimen  radio- 
graohs  iUustrating  these  views  should  be 
available  for  the  radlognq>her.  Where  possi¬ 
ble  the  radiographs  should  be  checked  beftm 
the  patient  leaves  the  X-ray  room  or  Depart¬ 
ment  and  preferably  this  should  be  done  by 
the  radiologist  reqiranslble  for  the  interpre¬ 
tation. 

It  is  of  considerable  advantage  to  have  the 
surveys  done  In  as  few  centers  as  possible  so 
that  the  radiogitq>hy  technicians  become 
cloeely  Involved  in  the,  work  and  are  fully 
aware  of  the  problems  in  interpretation  and 
the  need  tat  high  quaUty  radiographs. 

SHOTTinZS  JOINT 

The  objective  is  to  obtain  a  radlognqxh  of 
the  entire  articular  cortex  of  the  humnal 
head  in  unobscured  profile.  An  18  by  34  cm 
(8/10)  film  is  recommended.  An  anteropos- 
terlMT  projection  of  each  shoulder  is  taken 
with  the  patient  lying  supine  and  the  trunk 
rotated  to  bring  the  sciq>ula  on  the  side  to 
be  radiographed  fiat  against  the  table  top. 
With  the  arm  in  the  supine  position  (palm 
up),  pulled  down  and  abducted  10  degrees 
the  beam  is  centered  one  inch  (24A  mm) 
below  the  tip  of  the  coracoid  process  of  the 
The  beam  should  be  collimated  by 
bringing  in  the  diaphragms  to  show  only  the 


FEDERAL  REGISTER,  VOL  A1,  NO.  215— FRIDAY,  NOVEMBER  5,  1976 


4S968 

head  and  the  proximal  third  of  the  shaft  of 
the  hiunerus.  This  view  should  show  a  clear 
joint  space.  The  patient  should  hold  his 
breath  whUe  the  film  Is  exposed. 

HIP  JOINT 

The  objective  Is  to  obtain  a  radiograph 
demonstrating  the  head  of  the  femur.  To  ob¬ 
tain  comparable  radiographs  at  serial  follow¬ 
up,  the  femoral  neck  should  be  In  a  standard 
portion.  A  24  by  30  cm  film  (10/12)  Is  recom¬ 
mended.  A  s^)arate  anterposterkw  projection 
of  each  hip  joint  Is  taken  with  the  paitlent 
placed  In  a  supine  position  and  tiie  foot  on 
the  side  under  Investigation  kept  at  90  de¬ 
grees  to  the  table  The  beam  should  be 
centered  over  the  head  of  the  femur,  that  Is, 

1  Inch  (24.5  mm)  below  the  mid-point  of  the 
line  joining  the  fmteri(X’-superi<»’  lilac  spine 
and  the  mld-polnt  of  the  upper  border  of  the 
public  symphysis.  The  beam  should  be  col¬ 
limated  by  bringing  In  the  diaphiwgms  to 
show  only  the  head,  neck  and  immediate  sub¬ 
trochanteric  area  of  the  femoral  shaft.  The 
edge  of  the  gonad  protector  should  be  as  near 
to  the  femoral  head  as  posslblt  but  not  ob¬ 
scuring  It. 

KNXX  JOINT 

The  object  Is  to  ensure  a  comparable  den¬ 
sity  between  the  lower  two-thirds  of  the 
femur  and  the  upper  third  of  the  tibia.  It  is 
recommended  that  the  kV  is  lowered,  the 
mA  raised  and  use  made  of  a  grid.  Two  pro¬ 
jections  are  used.  A  30  by  40  cm  film  (12/16) 
is  recommended  for  both.  An  wteroposterlor 
projection  of  each  knee  is  made  with  the 
knee  extended  to  Include  the  lower  two- 
thirds  of  the  femur  and  the  upper  third  of 
the  tibia  and  fibulsk  The  beun  should  be 
centered  at  the  level  of  the  upper  border  of 
the  patella.  A  lateral  projection  of  each  knee 
joint  is  made  with  the  patient  rotated  so 
that  the  lateral  border  of  the  knee  to  be  ex¬ 
amined  is  against  the  table.  The  opposite  leg 
should  be  positioned  so  that  a  line  through 
both  anterior-superior  iliac  spines  Is  at  right 
angles  to  the  table  top.  In  this  way  the  pro¬ 
jection  of  the  knee  joint  Is  more  likely  to  be 
a  true  lateral.  The  field  should  include  the 
lower  two-thirds  of  the  femur  and  the  upper 
third  of  the  femur  and  the  upper  third  of  the 
tibia  and  fibula.  The  beam  should  be  cen¬ 
tered  at  the  level  of  the  upper  border  of  the 
patella. 

If  there  is  doubt  about  the  diagnosis,  the 
following  additional  views  may  be  of  value. 

SHOUmEB  JOINT  WITH  ARM  IN  INTEBNAl. 

ROTATION 

An  18  by  24  cm  (8/10)  film  Is  recom¬ 
mended.  An  anteroposterior  projection  of 
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each  shoulder  joint  is  taken  with  the  patient 
placed  In  a  supine  position  and  the  trunk 
rotated  by  turning  the  forearm  to  the  prone 
portion  (palm  down) ,  with  the  elbow  slight¬ 
ly  flexed  and  the  humerus  abducted  approxi¬ 
mately  10  degrees.  The  beam  is  centered  1 
inch  (24.5  mm)  below  the  tip  of  the  coracoid 
process  of  the  scapula.  The  beam  should  be 
collimated  by  bringing  in  the  diaphrams  to 
show  only  the  head  and  the  proximal  third  of 
the  shaft  of  the  humerus.  The  patient  should 
hold  his  breath  during  the  exposure. 

HIP  JOINT  WITH  LEG  IN  LATERAL  POSITION 

A  24  by  SO  cm  (10/12)  film  Is  recommended. 

A  lateral  projection  of  the  hip  joint  Increases 
the  potential  radiation  close  to  the  gonads. 
However,  it  may  be  of  value  in  Identifying 
an  early  lesion  particularly  when  there  Is  a 
structural  failure  with  a  translucent  sub¬ 
cortical  band.  A  separate  lateral  projection 
of  each  hip  Joint  Is  taken  with  the  patient 
supine.  The  knee  and  hip  on  the  side  to  be 
examined  are  flexed  so  that  the  foot  Is  flat 
on  the  table  top  directly  opposite  the  other 
knee.  The  thigh  is  then  abducted  maximally 
and  the  knee  supported  by  a  sandbag.  The 
beam  Is  centered  over  the  head  of  the  femur, 
that  Is,  1  inch  (24.5  mm)  below  the  mid¬ 
point  of  the  upper  border  of  the  public 
syn^ihjrsis.  The  projection  should  Include 
the  head,  neck  and  immediate  subtrochan¬ 
teric  region  of  the  femur. 

FURTHER  COMMENTS 

The  gonads  must  always  be  protected  from 
Ionizing  radiation  by  a  lead  shield.  If  this 
is  done,  estimation  of  the  radiation  dose  re¬ 
ceived  by  the  patient  Indicates  that  the  basic 
skeletal  survey  can  be  safely  repeated  at  in¬ 
tervals  of  six  months. 

It  is  debatable  whether  the  routine  sur¬ 
veys  should  Include  the  above-mentioned 
additional  projections.  However,  when  doing 
this  tjrpe  of  work  it  Is  not  always  practical 
or  easy  to  recall  a  man  for  a  repeat  or  ex¬ 
tended  radiographic  examination.  In  this 
situation  it  Is  worthwhile  to  include  the  ad¬ 
ditional  projections  as  they  may  help  to 
indicate  more  clearly  whether  or  not  an 
abnormality  is  present.  If  recall  of  the  patient 
is  easy,  the  survey  should  be  confined  to  the 
basic  views.  Probably  the  greatest  fault  in 
the  radiographs  lies  in  underpenetration. 
The  presence  of  osteonecrosis  often  results  in 
an  overall  increase  in  bone  bulk,  so  that 
there  is  more  tissue  for  the  X-rays  to 


penetrate.  Unless  the  kilo  voltage  is  in¬ 
creased,  possibly  as  much  as  lOkV  above  the 
normal  value,  a  pale,  underpenetrated  radio- 
gri4>h  will  result.  Underpenetration  Is  one  of 
the  commonest  causes  of  misinterpretation 
and  failure  to  identify  osteonecrosis,  and 
care  should  be  taken  to  avoid  it.  Other  diffi¬ 
culties  in  interpretation  arise  from  malrota- 
tion  of  the  shoulder  joint,  which  results  in 
the  superior  bender  of  the  greater  tuberosity 
appearing  as  a  dense  layer  which  could  be 
misinterpreted  as  osteonecrosis. 

Tomography  may  be  required  to  improve 
definition  particularly  in  the  femoral  head 
and  sometimes  in  the  humeral  head  where 
detail  is  obscured  by  overlying  bone.  In  gen¬ 
eral,  however,  good  quality  radiographs  pre¬ 
clude  the  qeed  for  frequent  use  of 
tomography. 


PART  1915— SAFETY  AND  HEALTH 
REGULATIONS  FOR  SHIP  REPAIRING 

2.  m  Part  1915  of  29  CFE,  91915.8 
would  be  added  to  incorporate  by  refer¬ 
ence  Subpart  T  of  29  CJPR  1910. 


PART  1916— SAFETY  AND  HEALTH 
REGULATIONS  FOR  SHIPBUILDING 

3.  In  Part  1916  of  29  CFR,  91916.8 
would  be  added  to  Incorporate  by  refer¬ 
ence  Subpart  T  of  29  CFR  Part  1910. 


PART  1917— SAFETY  AND  HEALTH 
REGULATIONS  FOR  SHIPBREAKING 

4.  In  Part  1917  of  29  CFR,  91917.8 
would  be  added  to  incorporate  by  refer¬ 
ence  Subpart  T  of  29  CFR  Part  1910. 


PART  1918— SAFETY  AND  HEALTH 
REGULATIONS  FOR  LONGSHORING 

5.  In  Part  1918  of  29  CFR,  91918.9 
would  be  added  to  Incorporate  by  refer¬ 
ence  Sul^art  T  of  29  CFR  Part  1910. 


PART  1926— SAFETY  AND  HEALTH 
REGULATIONS  FOR  CONSTRUCTION 

6.  In  Part  1926  of  29  CFR,  9  1926.605 
(e)  would  be  amended  to  Incorporate  by 
reference  Subpart  T  of  29  CFR  Part 
1910. 

[FR  Doc.76-32626  Filed  ll-4-76;8:45  am] 
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DEPARTMENT  OF 
TRANSPORTATION 

Coast  Guard 

_  [COD76-OO01 

'  COMMERCIAL  DIVING  STANDARDS 
Public  Hearing 

Pursuant  to  the  Memorandum  of  Un¬ 
derstanding  between  the  Occupational 
Safety  and  Health  Administration 
(OSHA)  and  the  Coast  Guard  published 
in  the  Federal  Register  (41  FR  24292) 
on  Jime  15.  1976,  the  Coast  Guard  in¬ 
tends  to  publish  a  notice  of  proposed 
rulemaking  on  commercial  diving  stand¬ 


ards  that  will  be  substantially  similar  to 
the  proposed  permanent  standards  for 
commercial  diving  operations  published 
by  OSHA  in  the  November  5,  1976,  issue 
of  the  Federal  Register  (Vol.  41,  Part 
V). 

The  Coast  Guard  and  OSHA  will  hold 
a  joint  public  hearing  at  9:30  a.m.  on 
December  16-17,  1976,  at  Terrace  Suites 
3,  4,  and  5.  Braniff  Place  Hotel,  1500 
Canal  Street,  New  Orleans,  Louisiana,  to 
receive  public  cmnments  on  the  sub¬ 
stance  of  the  proposed  standards. 

Copies  of  the  proposed  OSHA  stand¬ 
ard  may  be  obtained  from  the  Executive 
Secretary,  Marine  Safety  Council  (G-\ 


CMC/81) .  Room  8117,  U.S.  Coast  Guard. 
Washington,  D.C.  20590  (2Q2-426-1477) . 

The  Coast  Guard  will  give  the  public 
an  opportunity  to  comment  on  its  pro¬ 
posed  regulations  and  wUl  hold  another 
public  hearing  if  there  is  a  substantive 
issue  raised  in  the  request  for  a  hearing 
that  was  not  or  could  not  have  been 
raised  during  the  joint  Qoast  Guard- 
OSHA  hearing. 

Dated:  November  2, 1976. 

W.  M.  Bewkert, 

Rear  Admiral,  U.S.  Coast 
Guard,  Chief,  Office  of  Mer¬ 
chant  Marine  Safety. 
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